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meaneſt Capacity, for the full underſtanding of 
that incomparable Art, as it is now taught by the 
ableſt Schoolmaſters in Cirx and Counrxx. 
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his much honoured Friends, Manwaring Davies 
' of the /nner Temple, Elq; and Mr. Humphry Da- 
wies of St. Mary Newingron Eutis, in the County of 
Szrry. 
Jobs Hanwkins, as an Acknowledgment of unmerited 
Favours, humbly dedicateth this Manual of Arithmetic. 
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Cour teu Reader, 


Having had the Happineſs of an intimate Acquaint” 

ance with Mr. Cocker in his Life-time, often ſolli- 
ited him to remember his Promiſe to the World, of 
publiſhing his #ri/hmetick ; but (for Reaſons beſt known 
to himſeit) he refuſed it; and after his Death (the Copy 
tiling accidentally. into my Hand) I thought it not con- 
venient to {mother a Work of fo conſiderable a Moment, 
not queſtioning but it might be as kindly accepted as if it 
Rad been preſented by his own Hand. The Method is 
familiar and eaſy, diicovering as well the Theoric as the 
Praftic of that neceſſary Art of Fulzgar Arithmetic, 
Aud in this new Edition there are many remarkable Al- 
neration: for the Benefit of the Teacheror Learner, which 
1 hope will be very acceptable to the World. I have alſo 
performed my Promile, in publiſhing the Decimal Arith- 
e, which finds Encouragement to my Expectation, 
n „ Beokicllers wo, I am thine to ſerve thee, 


Fobu Hawkins, 
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Mr. Edward Cocker's 


PROEM or PREFACE. 


Y the ſecret Influence of Divine Providence, I have 

been inſtrumental to the Benefit of many, by Vertus 
of choſe uſeful Arts, Writing and Engraving : And do now 
«with the [ame <vmnted Alacrity caft this my Arithmetical 
Mite into F Treaſury, beſeeching the Almighty ts 
% grant the like Bleſſing to theſe as to my former Labours. 


<cven Sciences ſupremely excellent, 

Are the chief Stars in }:/dom's Firmament : 
Whereof Arithmetick is one, whoſe Worth 
The Beams of Profit and Delight ſhine forth ; | 
This crowns the reſt, this makes Man's Mind complegy, 
This treats of Numbers, and of this we treat. 


[ have been often d:fired, by my intimate Friends, to pub 
\/þ ſomething on this Subject, who, in a pleaſing Freedom, 
ave lignified to me, that they expeed it would be txtras 
--dinary. How far 1 have anſverid their Eper 1 
1040 not ; but this I know, that I baue diſig ed this Work 
r extraordinary abfiruſt or profound, but have, by ell 
"leans poſſible, within the Circumfirence of my Capacity, 
'» deawoured to render it extraordinzary ujeful to all thaſt, 
-»-0/t Occaſions all induce them to mate a/e of Numbery, 
it be abjeted, That the Books already publiped, treating 
Numbers, are inuumerabls; I anſwer, That's but @ 


\ nall Wander, fince the . invite. But that thert 


en be /o many excellent Tra: of Orattical Arithmetick 
tant, and /o little pretijed, it ts mt a great Winger |; 
*1620ing, that as Merchandize e Lift of the Weal puts 
„ fo Practical Arithmetick is tbe Saul of Merchandize. 
'ver:fars I ds ingenuau/!y profeſs, that is the Beginuing of 
"*'; Undertating, the numery';s Coyrcerns of the banane 
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vi The Proem or Preſace. 


Merchant firſt peſſiſſeth my Confederation : And bow far 1 
bave accommedatia this Compoſure for his moſt wor thy Ser- 
vice, let bis own profitable E XPEri nes 7 wape, | 

Secondly, For your Serwice, moſt excelent Profeſſor 3, 
1: Hoſe Under landings ſoar to the Sublimity of the Theory and 
Hractice of this noble Science, «vas this Arithmetical Trattate 
« ompoſed ; which you may pleaſe to employ as a Monitor 19 
inflru# your young T yroes, and thereby take Occaſion to re. 
ferwe your precious Moments, which might be exbanſfled that 
Way, for your more impor tant A Fairs. 

Thirdly, For you the ingenious Offipring of happy Pa- 
rents, evhbo will willingly pay the full Price of Indnſiry and 
Exerciſe for thoje Arts and choice Accompliſhments, «vhich 
ma; contribute to the Felicity of your future State For you, 
4 jay, ( ingemous Practitioner) was this Work compojed, 
1-15 may prove the Pœaſure of your Youth, and the Glory 
of your Age. | 

Laſtly, For ou the pretended Numeriſis of this vapour. 
*g Age, who are more difingenioufly ewitty to propound un 
neceſſary Pucſlions, than ingenuouſly judicious to rejolus 
fuch as are neceſſary ; for you was this Beok compoſed and 
*ub/ijfid, if you will dem your /elwes jo much at not to invert 
he Streams of your Ingenuity, but by fludiouſly conferring 
auth the Netesr, Names, Orders, Progreſs, Specter, Proper- 
tier, Proprieties, Proportions, Powers, Affection, and Ap- 
plications of Numbers delivered herein, become ſuch Artiſts 
gndeed as you now only now ſeem te be. This Arithmetick, 

apeniouſ/ly obſerved and diligently pradiſed, wil! turn 10 
Seed account to all that ſhall be concerned in Accompts, fence 
all its Rules are grounded on Verity, and delivered with 
Sincerity ; the Examples built ug gradually from the /malleft 
(Confederation te the greateſ! ; and ail the Problems or Pro. 
— ell axcighed, pertinent and clear, and not one of 
them throughout the Trad taken upon Truft, therefort, now, 


Zoilus and Momus, lie you down and die, 
For theſe Inventions your whole Force defy, 


Edward Cocker. 
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Courteons Reader, 


Eing well acquainted with the deceaſe! 

ö Author, and finding him knowing and 

- ictious in the Myſteries of Numbers and 
gebra, of which he had ſome choice Ma- 

- afcripts, and a great Collection of printed 

4 \ zthors in feveral Languages, I doubt not 

5 IO dot he hath writ his Arithmetick ſuirable to 

H 1's own Preface, and worthy Acceptation, 

y chich I thought fit to certify, on a 1 
that Purpoſe, made to him that wiſheth 

ca ny Welfare, and the Progreſs of Arts. 

'4 Nov. 27, Fobn Colleus. 
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ts Tis Manual of Arithmetick is recommended 


* % the World by us whit Names are ſub- 
5 ſcribed, viz. 
th | 
of „ John Collens 9 Mr. Wiliiam Maron 
james Atkin- Nr. Stephen I homas 
70. Math. 
of ſon Mr. Peter Storev 
__ Ir. Puter Perkins Mr. Benj. Tichbourn 
Ir. Rich. Lawrence, Sew, | My. Joſeph Sy mmonads 
„ rleazar Wigan Mr. |crcm. Miles 
{> Rich, Noble of GC IU. joſiah Cuffley 
/r, William Norgate Ar, John Hawkins 
And generally approved by al ingeqzans A. tiff,. 
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Notation of Numbers. 


Mieder which texcheth to nnmber well. Ae 
which teac to number well. 
there are divers Species and Kinds of Arithmetick 
and Geometry, the which we do intend to treat of in Or- 
der, applying the Principles of the one to the Definition 
of the other. For as Greatneſs is the Subject of Geometry, 
fo Number is the fubje& of Arithmetict; and if fo, then their 
firſt Principles and chief Fundamentals muſt have like De- 
finitions, or at leaft ſome Congruency. 

2. Number is that by which the Quantity of any thing 
is expreſſed or numbered ; as the Unit is the Number 
which the Quantity of one Thing is expreſſed or ſaid to be 
one, and two, by which it is named two, and & half, by 
which ic is named or called half, and / 3 the Root of 3. 
by which it is called the Root of 3; the like of any other. 

3. Hence it is that Unit is Number; for the Part isof the 
fame Matter that is his Whole, the Unit is part of the Mul- 
titude of Units, therefore the Unit is of the ſame Matter, 
that is the Multitude of Units; but the Matter of the Mul- 
titude of Units.is Number ; therefore the Matter of Unit 
is Number ; for elſe, if. from a Number given no Number 
be ſubtracted, the Number given remaineth ; as _—_— 
the given. Number, if, as-ſome fuppole, 1 be no » 
then if you ſubtract 1 from 3, there muſt remain three ftill ; 


- which is very abſurd. 


4. Hence it will be convenient to examine from whenee. 
Number hath its Riſe or Beginning. Moſt Authors main- 
tain, that Unit is the Begioning of Number, and itielſ no 
Number ; but looking the Principles and Definitions 
in the firſt Rudiments of Geometry, we ſhall find that the 
Defmition of a Point is no wa wus with the Defiru.. 
tion of an Unit in Arithmetick ; and therefore One or Unit 
muſt be in the Bounds or Limits of Number, and conſe- 
quently the 2 ot Number is not to be ſound in the 
Number 1; wherefore making Number and Magnitude 
vongruent in Prigs iples, _ like in Defmiuons, e _— 

5 


—_ 


10 Notation Chap. 1. 
and conſtitute a Cypher to be the Beginning of Number, 
or rather the Medium between and 
Numbers, commonly called abſolute or whole Numbers, 
and negative and fractional Numbers, between wdich nothing 
6an be 1magined more Air oſ a Point 
in Geometry; for as a Point is an Adjunct of Line, and ite 
ſelf no Line, ſo is a (o) Cypher an Adjun& of Number, 
and itſelf no Number: And as a Point in Gcometry cannot 
be divided or increaſed into Parts, fo likewiſe 05 cannot 
de divided or increaſed into Parts; for as many Points, 
tho' in Number infinite, do make no Line, ſo many (o) 
Cyphers, tho' in Number infinite, do make no 
A— 3 Number. For the Line AB cannot be increaſed 
C by the Addition of the Point C, neither the 
D 6 Number Þ be increaſed by the Addition of the 
© (0) Cypher E; for if you add nothing to 6, the 
— Sum will be 6, (o) Cypher neither incre: 
Sum of 6 nor diminiſhing the Number 6 ; but if it be 
Frage that A B be extended or prolonged to 
e Poi 


A--B--C nt C, ſo that A C be made a continued 
| Line, then A B is increaſed by the Addition of 
D the Point C. In like manner, if we ons D (6) 
6 to be prolonged to E (o, fo that D E (60) be a 


continued Number, making 60, then (6) is 
mented by the Aid of (o) as conſtituting the Number (60) 
Sixty : And furthermore, that z or Unit is material, and a 
Number, and that (o) is the Beginning of Number, is 
roved by all Authors, altho' indirectly; tor the Tables of 
ines and Tangents prove one Degree to be a Number, be- 
cauſe the Sine ot 1 Degree is 174524, (the Radius being 
1000000) and the Beginning of the Table is (o), and it 
eniwereth 000000, Cr. 
5. Hence it is that Number is not Quantity diſcontinu 
for that which is but one Quantity, is not Quantity di 
zandt : (60) Sixty, as it is a Number, is one Quantity, viz, 
one Number (60) fixty; therefore as it is a Number, it is 
not Quantity disjunct, for Number is ſome ſuch Thing in 
gong, as Humidity in Water; for as Humidity ex- 
ads itſelf thro” all and cvery part of Water, fo Number 
related to Magnitude dceth extend itſelf thro* all and every 
part of Magnitude : Alſo, as continued Water doth anſwer 
eontinued Humidity, ſo to à continued Magnitude doth 
anſwer a continued Number. As the continued Humidity 
of an intire Water ſuſfereth the ſame. Diviſion and Dittinc- 
uon that his Water doth, io the continued Number ſuffer- 
wn the ſame Dämon and Diſtinctien that bis n 


Chap. I! of Numbers. It 

doth. And thus much concerning the Definition and 

Principles of Number and tude. We come now to 
0 


of, 
The Characters or Notes by which Numbers are fig 


nified, or by which a Number is ordinarily expreſſed ; 
and they are theſe, viz. (o) Cypher or Nothing, 1 One, 2 
Two, 3 Three, 4 Four, 5 Five, 6 Six, 7 Seven, 8 Eight, 
Nine. The Cypher, which tho” of itſeif it expreſfeth 
not any certain or known Quantity, yet is the Beginni 
or Root of Number, and the other nine Figures are c 
fignificant Figures or Digits. | 

7. In Num of any fore two Things are to be con 
Gdered, viz. Notation and Numeration. 

8. Notation teacheth how to deſcribe any Number by 
certain Notes and Characters, and to declare the Value 
thereof, being ſo deſcribed, that is by Degrees and Periods. 

A Degree conſiſts of 3 Figures, viz, of three Places, 
comprehending Units, Tens and Hundreds, ſo 36; is a ' 
Degree, and the firſt Figure (5) on the right Hand, ſtands 
ſimply for its own Value, being Units, or ſo many Ones, 
viz, five; the ſecond in Order from the Right, figntfies as 
many times Ten as there are Units contained in it, ziz. 
_ the third in the ſame O. der ſignifics ſo many Hun- 
dreds as it contains Units, ſo will the Expreſſion of the 
Number be Three hundred fixty five, &c. 

10. A Period is when a Number conſiſts of more than 
3 Figures or Places, and wholc proper Order is to prick 
every third Place, at the right Hand, and fo on 
to the left; ſo the Number 63452 being given, it will be 
diſtinguiſhed thus, 63,452, and expreſſed thus, fixty three 
thouſand four hundred fifty two; Ikewiſe 4,578,236,782, 
being diſtinguiſhed as you fee, will be expreſſed thus, four 
th five hundred feventy cight millions, two hundred 
thirty ſix thouſand, feven hundred eighty two, 

11. Number is either Abſolat= or Negative. 

12. Abſolute, mtire, whole, increafing Number, is that 
by which annexing another Figure or Cypher, it becomes 
ten times as much as it Rood for before ; and if two Figures 
or Cyphers be annexcd, it makes an hundred times as much 
as it Rood for before, cc. as if you annex to the Figure 6 a 
Cypher, then it will be (60) fixty ; fo if two Cyphers are 
annexed, then it will be (600) fx hundred, and it you do 
annex to it (4) four, then it will be (64) ſixty fom, and if. 
— annex (78 ſcventy eight, it will be then (678, £2 hun- 
cred feventy eight, Cc. 

13. A negative or broken, fractional, decreafing Num- 
ber, is that by Mh¹¹ n profixing a Point or Fries toward ile: 


** 


12 Notation Chap. r. 
left Hand, its Value has decreaſed from ſo many Units to 
fo many tenth Parts of any Thing; and if a Point and (o) 
Cypher, or Digit, be prefixed, it will be then ſo 
hundred Parts ; and if a point and two Cyphers or Dj 1 
be prefixed, its Value is decreaſed to be ſo many thouſandth 
Parts; as if you would prefix before the Figure 3 a Point (3 
or Prick thus (.3) it is then decreaſed from 3 Units or 3 
tegers, to 3 tenth Parts of an Unit or an ; and if 
ou prefix a Point and Cypher thus (.03) it is decreaſed 
rom 3 Integers to 3 hundred Parts of an Integer; and by 
this Means 5 /. abſolute, by prefixing of a Point, will be 
decreaſed to .5 J. negative, which is 5 tenth Parts of a 
Pound, equal in Value to ten Shillings, and fo by prefixing 
of more Cyphers or Digits, its Value is decreaſed in a de- 
cuple Proportion ad infizictum. As in the following Scheme, 
or rather Order of Numbers, we have placed 9 © her in 
um 
the left Hand, you 


its due Place in Order, as it is in the Beginning and 

of Number ; for going from (o) — 

d cal with intire, abſolute, whole, increafing Numbers 
Inc reaſing Numbers. Decreaſing Numbers. 


25] 629|[$76]543]|21012}345 | 678197613 
1 — mmimmm{|CXUXClmmmimm - m 
mimm mm.C X X Umm 

mimmm!C Xx X m 
1m|C .X X Cim 


But going from (o) the Place of Units towards the ri 
Hand, you meet with broken, negative, fractional and 
ercaſing Numbers. And hence it follows, that Mu/tip/ica- 
tion imcreaſcth the Product in abſolute Numbers, but de- 
ereaſeth the Product in negative Numbers; alſo Diviſion 
eccreaſcth the Quotient in whole Numbers, and increaſeth 
it in negative fractional Numbers. 

14. An abiolute, intire, whole, increaſing Number, hath 
_ a Point annexcd towards the right ; and there» 

re, | : 
is. A negative, broken, decimal, decreaſing Number, 
hath always a Point prefix d towards the left Hand. When 
we exprets Integers or whole Numbers, as 5 Porndy, 5 Feet, 
26 Men, we uſually annex 2 Point or Prick after the Num- 

J. feet. men, inch, 
ber, thus, 


: 5. 5. 26. 347- 
But when we expreſs Decimals, or Numbers that are 
nied to be intire, or 8 Numbers, we do commonly 


prefix a Point or Prick before the ſaid Decimal or de- 
f creakrg 


* 


Chap. 1. of Numbers. 13 
its to c Number, thus, (.3) that is, 3 Tenths, or 3 Primes 
a (o) ( t is 3 Hundredths, or 3 Seconds. 
16. A whole or abſolute Number is a Unit, or a com- 
ig poſed Multitude of Units, and it is either a Prime or cle a 


th compound Number. 
at (.) 17. Prime Numbers am themſelves, are thoſe which 
3 have no Multitude of Units tor a common Meaſure, as 8 
d if and 7, or 10 and 13, becauſe not any Multitude of Units 
-aſed can equally meaſure or divide them without a Remainder, 


d by 18. Compound Numbers amongſt themſelves, are thoſe 
I be 


which have a Multitude of Units for a common 


of a as 9 and 12, becauſe 4 meaſures them exactly, and abbre - 


xing viates them to three and four. 

a de. 19. A broken Number, commonly called a Fraction, 
eme, is a Part or Parts of a whole Number, viz. A Part of an 
erin Integer, as 4 one Third, is one third Part of an Unit. 
lum 20. A broken Number or Fraction conſiſts of 2 Parts, 
x viz the Numerator and Denominator. 

21. The Numerator and Denominator of a FraQtion 
are ſet one over the other, with a Line between them; 
and the Numerator is ſet above the Line, and expreſſeth 
the Parts therein contained. | 

22. The Denominator of a Fraftion, is the inferior 
Number placed below the Line, and expreſſeth the Num. 
ber of Parts, into which the Unit or Integer is divided ; 
and let ̊ be the Fraction given, ſo ſhall 3 be the Nume- 
rator, and doth expreſs or number the Multitude of Parts 
contained in this Fraction; for & is a Fraction compound. 
ed of Fourths or Quarters, and the Figure 3 in numbering 
ſhews us, that in that Fraftion there are 3 of the 4th Parts 
or Quarters, alſo in the ſame Fraction &$ is the Denomi- 
nator, and doth expreſs the Quality of the Fraction, wiz. 
that the Whole or Integer is divided into 4 equal Parts. 

23. A broken Number is either proper or improper, 
viz. proper when the Numerator is leſs the Denomi- 
nator, for & is a perfect proper Faction, but an impro. 
per Fraction hath its Numerator greater, or at leaſt equal 
to the Denominator, thus *& is an improper Fraction, the 
Reaſon is given in the Definition. 

24. A proper broken Number is either ſimple or 
compound, wiz. fimple when it hath one Denomination, 
and com pound when it conſiſteth of divers Denomynations 2 
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34 Notation 
if 1, 17, 133 were given, we ſay t 
fingle or ſimple Frattions, becauſe they 
Numerator and one Denominator ; but if I of „ of 184 
of a Pound ſterling were given, we ſay that it is a com- 
und broken Number or Fraftion, becauſe the Expieſ. 
— and Repreſentation conſiſteth of more Denomina tion 
than one, and ſuch by ſome are called FraQtions for Frac. 
tions; they have always this Particle (of) between them. 
25. When a fingle broken Number or Fraction hath ſor 
his Lenominator a Number conſiſting of a Unit in the firſt 
Place towards the left Hand, and nothing but Cyphers 
from the Unit towards the right Hand, it is then the 
more aptly and rightly called a Deci mal Fraftionz under 
this Head are all our decreafing Numbers placed, and in 
our 13th Definition, called Negative; and by the Order 
there preſcribed, we order them to be Decimals, by ſign. 
ing a Prick or Point betore them, or the Numerator, re. 
jecting the Denominator ; therefore according to our laſt 
Rule, v4 +34 dc, are then ſaid to be Decima!s ; and a 
Decimal Fraction may be expteſſed without its Denomi- 
nator (as before) by prefixing a Poiat or Prick before the 
Numerator of the ſaid Fraction, and then ſhall the former 
Fractions 4 and 888 ſtand thus, 5, and ca. 


But oftentimes, as in the ſecond ind fourth Fradtions, 


rod and russ. 2a Prick or Point will not do without the 
ticlp of a Cypher or Cyphers prefixed before the fignifi- 
cant Figures of the Numerator, and therefore when the 
Numerator of a decimal Fraction conſiſteth not of fo 
many Places as the Denominator hath Cyphers, fill up 
the void Places of the Numerator with prefixing Cyphers 
before the nᷣgniſicant Figures of the Numerator, and then 
ſign it for a Decimal, io ſhall 4 be og, ard 8d will 
be 025, and ;z3754 wil be. 0072. Now by this we may 
eaſily the diſcover che Denominator having the Numerator, 
for always the Denominator of any decimal Fraction con- 
fiſts of ſo many Cyphers as the Numerator kath Places, 
with an Unit prefixed before the {aid Cyphers, wiz. ute 
ger the Point or Prick. 

26. A decimal Number or Fraction, is expreſſed by 
P: imes, Seconds, 'Thirds, Fourths, Sc. and is Number 
dcertaſing. Here ir.icad et natural and common Prafti 
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ons, as 4 of a Thing, we order the Thing or Iateger into 
Primes, Seconds, I hirds, Fourths, Fifths, e our 
Expreſſion may be conſonant to our former Order, 

27. In decimal Arithmetick we always imagine that all 


intire Units, Integers and Things :re divided firſt into ten 


ual Parts, and theſe Farts fo divided we call Primes ; 
and Secondly, we divide alſo each of the former Primes 
into other ten equal Parts, and every one of theſe Diviſions 
we call Seconds; and 1 hirdly, we divide each of the ſaid 
Seconds into ten other equal Parts, and thoſe ſo divided 
we call Thirds; and ſo by decimating the former, and 
ſubdecimating theſe latter, we run on ad infinitum. 

23. Let a Pound feriing, Troy-weight, Averdupois. 
weight, Liquid-meaſure, Dry meaſure, Long-meaſure, Time, 
Dozen, or any other | hing or Integer be given to be deci- 
mally divided: In this Motion premiſed, we ought to let 
the firſt Diviſion be Primes, the next Diviſion Seconds, the 
next Thirds, Sc. ſo one Pound {ering being 20 Shil- 
lings, which divided into ten equal Parts, the Value of 
each Part will be 2 Shillings, therefore one !'rime of a 


Pound /erling will ſtand thus (.1) which is in Value 2 


Shillings, 3 Primes will ſtand thus (.3) and that is in Va. 
lue 6 Shillings. Again, a Prime, or. I being divided into 
ten equal Parts, each of thoſe Parts will be one Second, and 
is thus expreſſed (.01) and its Value will be found 24. 
Farthing and ,$ of a Farthing ; and ſo will · og ſignify one 
Shilling or five Seconds: And if . ot be divided into ten 
other equal Parts, each of thoſe: Parts ſo divided will be 
Thirds, and will ſtand thus .oo1, and its Value will be 
found to be. 96 of a Farthing, or 188 of a Farthing, and 
oog Thirds will be 24. and .6 4 ofa Farthing, or d of a 
Farthing ; ſo that.375/. will be found to repreſent 75. 64. 
for the 3 Primes are 6s. and the 7 Seconds are 15. 4d. and 
73 of a Penny, and the 5 Thirds are 1 Penny +53 of a 
Penny, both which added together make 73. 6d. 

29-- If you put any Bulk or Body repreſenting an Inte. 
ger, and it be decimally divided, then the Parts in the firſt 
Decimation are Primes, the next Seconds, and tlie next 
Decimation is Thirds, the next Fourths, &c. As let 
there be given a Bullet of Lead, or ſuch like, whole 

Weight 


n 
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* let it be 3 0b Troy, this is called an Unit, Integer 
or T ing then will the like Weight and Matter make 10 
other, the which together will be equal to ; ob and will 
weigh each of them 5th a.piece ; of the ſame Mat. 
ter, and equal to 5th make 10 more, then each of thoſe 
weigh 6 Ounces a-piece ; alfo, if again you take 6 Ounces 
and thereof make 10 other ſmall Bullets, each of them 
will weigh 12 Penny.weight Troy ; and thus have you 
made Primes, Seconds and Thirds, in reſpect of the Inte- 
ger, containing 5otb Troy.wweight ; fo that 5 Primes is 
equal to the half Maſs, and 2 Primes, and 5 Seconds is a 

uarter of the Maſs ; and therefore one of the firſt Divi- 

on, two of the ſecond Diviſion, and five of the third 
Diviſion, will be equal in Weight to half a Quarter of 
the Maſs, and contains 6th zex. 

30. When a decimal Fraction followeth a whcle Num. 
ber, you are to ſeparate or part the Decimal from the 
whole Number by a Point or Prick; ſo if 7; follow 
the whole Number 32, ſet them thus, 32.75. You ſhall 
find that diverſe Authors have diverſe Ways in expreſſing 


mix'd Numbers, as thus, 315, or 3:|;34, or 3217 fs 
but you will find that 32.75, thus placed and expreiled, 
is the fittelt for Calculation. 

31. A mix'd Number hath two Parts, the whole and the 
broken ; the whole is that which is compoſed of Integers, 
and the broken is a Fraftion annexed thereunto, So the 
mix'd Number 36;4 being given, we ſay, that 36 is the 
whole Number, which is compoſed of Integers, and the 
x2 is the broken Number annexed, which ſheweth that 
one of the former Integers (of that 36) being divided into 
12 Parts, this 24 doth expreſs 8 of thoſe 12 Parts more, 
belonging to the ſaid 36 Integers. 

32. Denominative Numbers are of one, or of many, and 
thole are of diverſe Sorts and Kinds, viz. Singular, called 
Unit, as 8; and Plural a Multitude, as 2, 3, 4, 5; Single, 
of one Kind only called Digits, as 1, 2, 3, 4, 5, 6, 7, 8, 9 
and Compounds of many, io, 11, 12, &c. 102, 367, &c. 

Proportional, as Single, Multiple, Double, Irie Qua- 
druple, c. Denominate, as Pounds, Shillings, Pence; 
Undenominate, as 1, 2, 3, Cc. Perfect, as 6, 28, 496, 
$129, 130816, 2099128, Cc. whoic Parts are equal to the 
Numbers; imperfect unequal, and moe than the Sum, 
a3 
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26 12, to 1, 2, 3, 4,6; Imperſect, unequal, and leſs than 
the Sum, as g to 1, 2, 4: Numbers commenſurable and 
neon 4 able, as 12 and g are commenſurable, becauſe 

meaſures them both; but 6 and 17 are incommenſurable, 
— no one common Number or Meaſure can meaſure 
them; Linear, in form of a Line, as * Superficial, in 


ſorm of a Superficies or Plane, nn ec. and Num. 


ber cubical or ſolid, in form of a Cube: Theſe two latter 
are otherwiſe called figurative Numbers. There are alſo 
other Numbers called tabular, as Sines, Tangents, Secants 
&c. others that be called L 13 or borrowe 
Numbers, fitted to de wer r Eaſe, and ſpeedy Calcu- 
lation of all manner of Queſtions. | 


CHAP. II. 


Of the natural Diviſfuns of Integers, and the 
ſeveral Deuominations of the Parts 

1. A ND that we may advance methodically herein, we 
will begin with the main Pillars on which Arithme- 

tick is » viz, the ſeveral Species of that Art: Bus 
; e Maney, Weights, &. 


2. The leaft Denomination or Fraction of Money uſed in 
England is 2 Farthing, from which is — the follow- 
ing Table, called the Table of — 


1 Farthing 1 Farthing = „„ 6 
2 £4 5 _ H * 
12 Fence 1 1 I 20 240 

20 Shillings = 1 Pound” s 22 a 


14 
The firſt of cheſe Tables, viz. that on the left Hand, i 
Pain and ea fy to be underſtood, and therefore wants no 
irection. In the ſecond Table above the Line, have 
1/, 20s. 12d. Jur. r is — that 1 Pound is e 
to 20 Shillings, and 1 Shilling to 12 Pence, and 1 
22 to A ee under that Line is 1/. 205; 


18 Of Money-weights Chap. 2: 
below, that one Penny is equal.in Value to four Farthings, 
Underftand the like Reaſon in all the following Tables of 
Weight, Meafure, Time, Motion and Dozen. (Sce 
the Appendix to Di/wort#s Arithmetick for the Iri6 
Weights and Meafures, Ce. ; 

| co Troy-weight: : 
3. The leaſt Fraftion or Denomination of Weight uſed 
in England, is a Grain of Wheat gathered ont of the Mid- 
dle of the Ear, and well dried; from whence are produced 
theſe following Tables of Weight, called Troy-weight. 


32 Grains of Wheat 24 Artificial Grains 
24 Artificial Graing 8 3 1 Penny-wcight 


20 Penny-weight t Ounce 
12 Ounces 1 Pound Troy-weight 
And therefore, W oz. put. gr. 
1 12 20 24 
1 12 240 $5760 { 
1 20 480 ; . 
I 
aveight ſerveth only to weigh Bread, Gold, Silver 
and Electuaries; it alſo eth and preſcribeth a Forn, 
how to keep the Money of Ezyland at à certain Standard, 


But Bread in Ireland is now weighed by A verdupois-weight, 
and the Ounce is divided into eight Drums. 
Of Apothecarier-weight. 

4. The Apothecaries have their Weights deduced from 
Troy-weight, a Pound Trey being the greateſt Integer, a 
Table of whoſe Diviſion and Subdivifion followeth, viz. 

And therefore, 


W oz, ar, . gy. 
Pound in Ounces ci 12 8 
1 Ounce C2) 8 Drams Ji 12 96 
1 Dram 7 3 Scruples 3 
xz Scrup 20 Grains 1 
Thus much concerning Troz-weight and ita deri 
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A Table of Averdupois-weight. 
4 Quarters of a Dram 1 Dram 
16 Drams 1 Ounce 
16 Ounces 1 Pound 
28 Pounds uarter of a Hundred 
4 rters undred Wt. or 1128 
20 ed Tun | 
And therefore, 
Tus C. rr. W oz. dream 975. 
e 16 4 
7 20 fo 2240 35340 573440 2293700 
2 1 4 112 1792 29672 114688 


1 28 115 7 156 428672 
1 1 
1 1 Cc 


Wool is welded with this Weight, but only the Divi: 
fons are not the ſame. 


* Pounds r Clove 
2 — I — ® In Ir:/and, 
2 Stones 1 16 make a 
: Wes 1 Ston , — Stone of Wool. 
I Laſt 
And therefore, 
la ſack wwey todd flone cloves ÞK 
E 3 | SE >. 2 2 7 


" - & 3s '2< 396 20s. 626 andy 

T 

B 

1 2 4 23 

| I 2 14 

; oY 7 

Note, That in ſome Counties the Wey is 256. Aver. 

dupoir, as is the Suffoſk Wey; but in ES there is 3361 
ina Wey. 

6. The leaſt denomĩnati ve Part of Liquid Meaſure is a 
Pint, which was formerly taken from Trez-weight, (. 
Pound of Wheat Trox.wwe:ght making a Pint of Liquid 
Meaſure) but fince, by a late ACt of Parliament, to pre. 
vent Fraud in the Exciſe, the Pint Beer Meaſure is to con- 
tain 35 + ſolid Inches, and the pint of Wine 28 7 the like 


Eee. 
: A Table 


2 —_— 
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A Table of Liquid Meaſure. 
35 4 Cubical Inches . Pint Beer Meaſure 


28 7 Cubical Inches 1 Pint Wine Meaſure 
2 Pints 1 Quart 
2 Quarts 1 Pottle 

+2 Pottles | I Gallon * 
8 Gallons | OOO I PS 
9 Gallons f 2 41 Firkin of 

vo Geilens and half jo # þ 1 Fon of bein 
2 Firkins 1 Kilderkin 
2 Kilderkins 1 Barrel 
2 Gallons 1 Tearce of Wine 

83 Gallons 1 Hogſhead 
2 Hogſheads 1 Pipe or Butt 
2 Pipes or Butts 7 i Tun of Wine 


+ The 1-4 Gallon contains 217 +5 cubic Inches, and 
10 Gallons make a Firkin of Ale or Beer, 4 Firkins a 
Barrel, and 8 Barrels a Tun. 4 

And therefore, l 
Tua: pipes Md. gal, p nts 

KM I So 3 

2 3-4 a 

1 2 126 cod 

3G a 


0 8 
7. The leaft denominative Part of Dry Meaſure is allo a 
Pint, and this js likewiſe taken from 7rog-weigt, 


A Table of Dry Meuſure, 
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And therefore, 


% r e pecks gal. plate 
TE To $ 


4 The leaft denominative Part of Le 


= or BY Barly-corn well dried, and taken out of the Middle of the 
Ear, whoſe Table of Parts followeth. 
3 2 * t Inch 
12 Inches 1 Foot 
3 Feet 1 Yard 
3 Feet 9g Inches „EEA 
6 Feet 1 Fathom 
5 Yards k in England 25 


But 7 Yards of Tri 1 Pole, Perch or Rod 
„ and Plantation Meaſure 


eim 2 40 Poles or Perches I 
4 8 Furlongs 1 Mile 
And therefore, 
2 nts = furt. poles yards fect inches barh-cans 
3 5 4 5% 3 12 

" 2016 _ 8 320 1760 $5280 63360 190080 
— I . 220 660 7908 237620 
"i AD >... 2. 20 
\ alſo 3 SJ 36 108 
3 12 36 


And note, that the Yard, as alſo the Ell, is ' uſually d. 
vided into Quarrers, and each Quarter into 4 Nails. 
Note alſo, that a geometrical is five Feet, and there 
are 4, 6 fach Paces in an Exg. Mile, 1344 in an Iriþ, 
he Parts of the 2 — Meaſures of Land . 
hs woe mentioned in the following Table, viz. 


ator, Fare 


Ry 


— 
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By the foregoing Table of Long-meaſure you are informed 
what a Pole or Perc hs; and by this, that 4o {ſquare Perche 


; is à Rood : now a fquare-Perch is a Superhcies very aptly 
| '4 Perch in Length, 40 of them is a Rood, and 4 Roods an 


reſembled by a ſquare Trencher, every Side thereof being 


ü February 28 


| . Acre ; ſo that a gas that is 30 Perches long and 4 
0 


| lendar Months, whoſe N. mes, and the Number of Days 


broad is an Acre of Land, the Acre containing in all 16 
ſquare Perc hes. 3 : 

10. The leaſt denominative Part of Time is one Minute, 
the greateſt Integer being a Year, from whence 1s produce 


this 
Table of Time. 

Mmute = 1 Minute 

60 Minutes 1 Hour 

24 Hours  & 2 #1 Day natural 
7 Days & Yr Week 
4 Weeks 1 Month 

13 Months, 1 Day, 6 Hours 1 Year 


But the Year is uſual y divided into twelve unequal Ca 


they contain, are as follow, viz. 
So that the Year eontaineth 36; 
Day Days|Days, and 6 Hours; but the 6 
Tanuary 3liJuly 31;tHours are not reckon'd, but only 
Auguſt 31 fourth Year, and then theren 
March 31;Septemb. 3ola added to the latter End of Fe. 
April 300 tober 31\brzary, and then it containeth 29 
Ma 31}Nouemsb. 30 Days; and that Year is called Leap» 
Jure ecemb, 3Iſyear, and containeth 366 Days. . 
And here note, that as the Hour is divided into 60 M. 
nutes, ſo each Minute is ſub-divided into 60 Seconds, and 
_ 2 into 60 Thirds, and each Third into & 
ourths, Sc. 


. W 


The Tropical Year, by the exacteſt Obſervation of the 
moſt accurate Aſtronomers, is found to be 365 Days, 5 
| Hours, 49 Minutes, 4 Seconds and 21 Thirds. | 


"CHAP. III. | 
| Of the Species or Kinds of Arithmetick. 


| Here are ſeveral Species oſthis Art, and which may 
| termed either Natural, Artufcial, Analytical, Algebras 
| 
| 


—— K — 


„cal, Linęab ar Instrumental; but what we are no to ire! 
upon relates to the ſing le Parts of Natural Arithmetick, 6 
far as concerns Numeration; of which there are alſo om 


| ,  Tinds, viz, Addition, Suùtract ion, Maltiplication and Divijin, 
6 CHAP 
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— c HAP. IV. 
— Addition of Whole Numbers. 
ds an 


nd 1. A Dditicn is the Reduction of two or more Numbers, of 

A like Kind, together into one Sum or Total: Or, it 
is that by which diverſe Numbers are added ＋ 2 to 
nute, the end that the Sum or total Value of them may be 
Luced WM diſcovered. . ; 

- The firſt Number in every Addition is called the Addible 
Number ; the ether, the Number or Numbers added; and the 
Number invented by the Addition is called the Aggregate or 
gum, containing the Value of the Addition, 

The Collation of the Numbers, is the right placing the 
Numbers given reſpectwely to each Denomination, the 
Operation is the artificial adding of the Numbers given to- 
gether, in order to the 8 out of the Aggregate or Sum. 
© 2. In Additioa place the Numbers given reſpectively the 
une above the other, in ſuch fort, that the like Degree, 
Place, or Denomination, may ſtand in the ſame Series, viz. 
Units under Units, Tens under Tens, Hundreds under 
Hundreds, & c. Pounds under Pounds, Shillings under ShiL 
lings, Pence under Pence, Cc. Yards under Yards, Feet un- 
der Feet, &c. 

3. Having thus placed the Numbers given (as before) and 
drawn under them, add them together, beginning with the 
lefler Denomination, v7z. at the right Hand; and ſo on, 
— the Sum under the Line reſpectively: As for 

mple. 2 

Let there be given 3352, and 243, and 133, to be added 
together. I ſet the Units in each particular Number under 
each other, and fo likewiſe the Tens under the Tens, .. 
and draw a Line under them, as in the Margent ; 
then | begin at the Place of Unitg-andadd them to- 3352 
gether upwards, ſayi and 3 are 6, and 2 makes 213 
$, which I ſet under the Line, and under the ſame 133 
Figures added * then I proceed to the net 
Place, being the Flace of Tens, and add them in the 3698 
ſame Manner as 1 did in the Place of Units, ſaying, * 
i and 1 are 4 7 ay 9, which likewiſe ſet under the 

ine reſpectively ; I go on to the Place of Hundreds, 
and add them up as l did the other, ſoring, 3 and 2 arc 
and 3 are 6, which is alſo ſet under the Line; and laftly, i 
go to the Place of Thouſands, and becauſe there are no 
other Figures to add to the 3, I ſet it under the Line in its 

reſpectiys 


5 


HA! 
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reſpective Place, and ſo the Work is finiſhed ; and I find 
the Sum of the three given Numbers to be 3698. 

4. But if the Sum of the Figures of any Series exceedeth 
ten, or any Number of Tens, fubſcribe under the ſame the 
Exceſs above the Tens, and for every ten carry one, to be 
added to the next Series towards the left Hand, and ſo tz 
on till you have finiſhed your Addition, always remember. 
1 that how great ſoever the Sum of the Figures of the 

Series is, it muſt all be ſet down under the Line re. 
uiirely.; {o 3678 being given to be added to 2357, I ſe 
em down as 1s before directed, and as you fee in 
the Margent, with a Line drawn under them, then 36 
I begin and add them together, Gying, 7 and 8 are 2397 
15, Which is 5 above 10, wherefore I tet 5 under the — 
Line, and carry 1 for the 10 to be added to the next 603z 
Series, ſaying, 1 that I carried and 5 is 6 and 7 are 
13, wherefore I ſet down 3, and carry 1 — the Ten) to 
the next Series; then I ſay, 1 that Icarry'd and 3 are 4 and 
6 are 10, now, becauſe it comes to juſt 10 and no more, 
ſet o under the Line, and carry 1 for the 10 to the next, and 
fay, 1 that I carried and 2 are 3 and 3 are 6, which I ff 
down in its reſpective Place; thus the Addition is ended, 


and the total Sum of theſe Numbers is found to be 603z, 
- Several Examples of this Kind follow. 


367 

Numbers 7925 

be added 35785946 

7 200 

Sum 2061864 
Numbers to 7858 34 We 
be ; 76483 —_— £437 
Sum 1939364 - 7 


Sum 92855 

- - 5. If the Numbers given to be added are contained u 
der divers Denominations, as of Pounds, Shidings, Pena 
and Parthings, or of Tuns, Hundreds, Quarters, Pounth 
Sc. then in this Caſe, having diſpoſed of the Number 
of each Denomination under other of the like Kind, 

ginning at the leaſt Denomination (minding how many « 
one Denomination do make an Integer of the next) ant 
having added them up, for ** Integer of the nen 
greater Denomination that you find therein contained, ber 
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an Unit in mind to be added to the ſaid next greater De. 
find nomination, expreſſing the Exceſs reſpectively under the 
Jeth WI Line; proceed in this manner until your Addition be fi- 
| the WY nihed ; the following Example will make the Rule plain 
o de to the Learner. Thus theſe following Sums being given 
o # WM to be added, wiz. 1 364. 135. 044. 29rs. and 797. 075. rod. 
ber. 3971. and 33/7. 18s. 094. 197. allo 15/4. 095. 054d. ogrs. 
we The Numbers being diſpoſed according to Order, will 
C E. ſtand as in the Margent ; then I begin at the Denomina- 
L int tion of Farthings, and add them up, ſaying, 1 and 3 
368 are 4 and 2 make 6, Now I conſider that 6 Farthings 
are 1 Penny 2 Farthings ; wherefore 


. 1 ſet down the 2 Farthings in its / . 4. gre. 
603; Place under the Line, and 8 030-24 04 Þ 

in mind to be added to the next De- 79 oy 10 3 
= nomination of Pence; then I goon, 33 18 og 1 
* I faying, 1 that I carried and 5 ares 15 o os © 
t. and and 9 are 15 and 19 are 25 and 4 are — — 
A now I conſider that 29 Fence 255 o9 of 2 
ended, Ware 2 Shillings and 5 Pence, there. 


fore | ſet down 5 Pence in Order under the Line, and 
z in mind for the 2 Shillings to be added to the Shillings ; 
then I go on ſaying, 2 that I carried ardg ate 11 and 18 
are 29 and 7 are 36 and 13 are 49 ; then I conſider that 
3 Shillings are 2 Pounds and 9 Shillings, wherefore I ſet 
he 9 Shillings under the Line, and carry 2 for the 2 
Pounds to the next and laſt Denomination of Pounds, and 
roceed, ſaying, 2 that I carried and 5 makes 7 and 3 
re 12 and 9 are 19 and Gare 25; then I ſet down 75 and 
arry 2 for the Tens, and proceed, ſaying, 2 that I car- 
y and 1 is 3 and 3 are 6 and 7 are 13 and 3 make 16, 
ni I ſet down 6 and carry 1 for the 10, and go an, 
ying, 1 that I carried and 1 are 2, which I ſet in its 
lice under the Line, and the Work is finiſhed ; and thus 
6nd the Sum of the aforeſaid Numbers to be 265/. gs. 
4. 2 97. Here is another Example, in the Operation 
which the Learner muſt have an Eye to the able of 
roy weight ; the Numbers given are 3815. 79z. er. 
Nr. and 50 lb. Ic. lope. I2gr. and 42th. Joz. g t. 
6:r. and in order to the Addition thereof | place them 
you ſee, and procced to 2 Operation, ſaying, 16 
aud 
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and 12 are 28 and 18 are 46: now becauſe 24 Grains 
make 1 Penny-weight, 46 Grains 
are 1 Penny.weight and 22 Grains, tb oz. prot, py, 
therefore 1 ſet down 22, andcarry1 38 ©7 13 18 
for the Penny.weight, and nl 50 10 10 12 
6 and 10 are 16 and 13 are 29, 42 o8 os 16 
which is x Ounce ard 9 Penny. 
weight; I ſet down 9 in its place 132 o2 ' 09 21 
under the Line, and carry 1 to the 
Ounces, ſaying, 1 that I carry and 8 are 9 and 10 are 
| 19, and 7 are 26, and becauſe 26 Ounce, make 2 Pounds 
| 2 Ounces, I ſet down 2 for the Ounces, and carry 2 to 
| the Pounds, going on, 2 that I carry and 2 are 4 and g 
| make 12, that is 2 and go 1 ; then 1 I carry and 4 are 
5 and 5 are 10 and 3 are 13, which | ſet down as in the 
Margent, and the Work is finiſhed ; and I find the Sum 
| of the ſaid Numbers to amount to 132i 20z gpwe. zg. 
The Way of proving theſe, or any Sum in this Rule, is 
| ftewed immediately after the enſoing Example. 0 
N 


Addition of Engliſh Money. 


* „ 4&6 &- 5-4 nw 
436 13 ©7 1 | " © = 
184 og 10 3 76 10 o 3 
| 768 17 04 2 18 oo og 3 
| 384 11 11 © | 24 19 8 2 
| 1974 12 9 2 168 06 10 1 


Addition of Troy-weight, 


| ; W oz. pr. Fr. W or. pt. oy 
; 
1 13 145 09 12 18 
| | 18 00 7 20 726 ©8 — 10 
9 + I 
10 


10 18 389 07 13 
og o 22 83 10 16 20 

19 11 18 og 130 00 10 12 

22 oo oo Og 74 07 15 oO 

1580 8 16 ol 


| 7 05 4 09 
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ns Addition of Apathecaries I aight. 
W oz. dr. ſe. gr I oz, dr. r. gr. 
43. 48 0711 © 141 60 03 4 © 10 
18 74 Of 5 2 10 10 6 © 14 
11 6s 36. 7.2 WH 3g oS 2-3: ig 
16 % te ORE SE 
NAY 34 09 6 1 09! 160 o 1 2 1s 
* 249 5 6 1 oof 35 822. 
358 7 7 © 12 
Addition of Awerdupois Weight. 
Tuns C. ar: W w our, dr, 
Tx. 13 37 XY. W Io 12 
- GT 3 ST WM ED 
= 3.9 | „ 
+ a= 5 % = 10 
een a> a 
218 16 © og | 106 oz 0 
Addition of Liquid Meaſure, 
Tunt pipe hbd.gal. | Twns hdd. gal. pti 
45 1 1 481 30 3 40 
F 
38 0 0 47| 47 3 60 5 
3a 0; W 3 m9 
6-2-4 5 | 17 © oo 0 
133 1 1 601166 1 26 2 
Addition of Dry Meaſure. 
Chal. grs. buſb. pec. | gre. baſh, pec. ge. 
& - 3-7 3 2% Ball bow 
4 4 n 
|, 9 Fi.) 0 To. 
a3 3] 6:4 8 
7 
Addition of Long Meaſure. 
Tas. grs, mails | Ells gre. it 
V 
"Io IN © OR 
: 8 2 3þS. 2:3. 
A | 38 S . 23 S :@---2 
„ 
r BY 
— RE 1 | Wo 3 -S 
3 


Ait 


* S 4 * 8 
* — 
a ___ 


28 Addition of Chap 4. 


. Addition of Land Meaſure. 
Arre Ted Perch | Acre Rood Perch 
12 3 181 86 I 36 
14 0 24} 47 3 24 
30 2 19 | 73 2 28 
28 I 38 5 04 2 o8 
0 26 | — 
15 3 35 [86 73 37 
The Proof of Addition. 


6. Addition is proved after this Manner : When you have 
found out the Sum of the Numbers given, then ſeparate 
the uppermoft Line from the reft, with a Stroke or Daſh 
of the Pen, and then add them all 3 as you did 
before, leaving out the uppermoſt Line; and having ſo done, 
add the new invented Sum to the uppermoſt Line you ſe. 
| and if the Sum of thoſe two Lines be to the 

um firſt found out, then the Work is performed true, 
etherwiſe not. As for Example : Let us prove the firſt Ex. 
ample of Addition of Money, whoſe Sum we find to be 265/. 
91. 54. 2;rs. and which we prove thus: Having ſeparated 
p | the uppermoſt Number from the reft by 
„ #4. 4.977. 2 Line, as you ſee in the Margent, then 


136 13 04 2 1 add the ſame together again, lea- 
79 07 1o 3 ving out the ſaid uppermoſt Line, and 
33 18 og 1 the Sum thereof I {et under the firſt Sum, 
15 o os © or true Sum, which doth amount to 

— 128“. 167. 1d. or. then again I add the 

265 o9 og 2 new Sum to the uppermoſt Line that be- 

N fore was ſeparated the reſt, and the 


128 16 O o Sum of theſe two is 265/. o. 059. ahr. 


— * wo. * 3 and there- 
re conc that the Opcration was 
ns 2 rightly performed. 

7. The main End of Addition, in ions reſolvable 
thereby, is to know the Sum of ſcveral Debts, Parcels, In- 
tegers, c, Some Queſtions may be theſe that follow. 

Queſt. 1. There was an old Man whoſe Age was re 
quired ; to which he replied, I have ſeven Sons, each ha- 
wing two Years between the Birth of each other, and in 
the 44th Year of my Age my cldeſt Son was born, which 
is now the Age of the youngeſt. I demand what was the 
old Man's — * | 

Now to refolve this Queſtion, firft ſet down the Father's 
Age at the Birth of his aſt Child, which was 44; oy 


ther's 
then 
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the Difference between the oldeſt and the youngeſt, 
which is 12 Years, and then the Age of the youngeft, 2 
which is | Avg then add them all together, 

and their is 100, the compleat Age of their 15 


Father. 

Queſt. 2. A Man lent his Friend, at ſeveral Times, theſe 
ſeveral Suma, viz. at one Time 63/. at another Time 30“. 
at another Time 48/. at another 'Time _ Now I deſire 
to know how much wies lent him in all | 

Set the Sums lent under one another, as you ſee in 63 
the Margent, and then add them together, and you 50 
will find their Sum to am sunt to 3177. which is the 
Total of all the ſeveral Sums lent, and ſo much is due 156 
to the Creditor. ====- 

. 2 

Queſt. 3. There are two Numbers, the leaſt wh 1s 

40, and their Difference 14. I defire to know 


what is the greater Number, and alſo what is 40 
the Sum of them both? Firft ſet down the 14 
leaſt, viz. 40, and 44 the Difference, and add * 


them together, and their Sum is 54 for the reste 54 

greateſt Number; then I ſet 2 2 leaſt) under 4 40 

54 (the greateſt) and add t 2 and — 

n equal to the g and leaft Sum 94 
um 


CHAP. V. 
Of Subtraction of Whole Numbers. 


tract ion, is taking of a leſſer Number out of a greater 
of a like Kind, whereby to find out a third Number, 
being or declaring the Inequality, Exceſs, or Difference be. 
tween the Numbers given; or, S«btration is that by which 
ode Number is taken out of another Number given, to the 
end that the Reſidue or Remainder may be known, which 
Remainder is alſq called the Reft, Remainder, or Difference 
of the Numbers given. 

2. The Number out of which Sr ion is to be made 
muſt be greater, or at leaſt equal with the o her Number 
pen ; higher Number is called the Major, and the 

wer, Mi nor; and the Operation of S tract ien being finiſh- 
ed, the Reſt or Remainder is called the Diferexce of the 
> ts a dom ett 

3. In Suberact ian, place um iven wely, 
he one under the other, in ſuch — like ces, 
laces, or Denominations may ſtand in the ſame Series, 
ig. Units under Units, Tens under Tens, Pounds under 
| FS Pounds, 
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Pounds, &c. Feet under Feet, and Parts under Parts, &c, 
This being done, draw a Line underneath, as in Addition. 

4. Having placed the Numbers given as is before di- 
refted, and drawn a Line under them, ſubtract the lower 
Number which in this Caſe muſt always be leſs than the 
upper oft) out of the higher Number, and ſubſcribe the 
Diſterence or Remainder reſpeRively below the Lire, and 
when the Work is finiſhed, the Number below the Line 
will give xou the Remainder. | 


— 


As for Example: Let 364521 be given to be ſubtracted 
from 795836, I ſet the lefler under the greater, as in the 
Margent, and draw a Line under them; then be- 
795836 ginning at the Right Hand, I fay, 1 out of 6 and 
364521 there remains , which I ſet in order under the 
— Lire; then I proceed to the next, ſaying, 2 from 
431315 3 reſts x, which I note alſo under the Line; and 
thus I go on till I have finiſhed the Work, and 
then 1 5nd the Remainder or Difference to be 43131 | 
«, But it it ſo happen (as commonly it doth; that the 
low-rmo Number or Figure is greater than the upper- 
moſt : then in this Caſe 2d ten to the uppermoſt Number, 
and ſubtiact the ſaid lowermoſt Number trom their Sum, 
and the Remainder place under the Line, and when yuu 
go to the next Figure below pay an Unit, by adding it 
thercto, for the ten you borrowed before, and ſubtract that 
Som the higher Number of Figures, and thus go on till 
your Subtraftion be kniſhed. As for Example: Let 43750 
be given, from whence it is required to ſubtract 153827, 
ditheſe of the Numbers as is before directed, and 
347503 5% 1 ſee in the Margent; then I begin, tayi 
1563227 7 from 3 {| cannot, but (adding 10 thereto 
[u, 7 from 13 and there remains 6, which 
293676 let urd-<r the Line in Order; then I proceed to 
the next Figure, ſaying, 1 that I borrowed and 
2 's 3 from ol cannot, but 3 from 10 and there remain 
7, which | likewiſe ſet down as before; then 1 that 1 bop 
towel and $ is 9 from 5 1 cann«t, but 9 from 15 and there 
remains 6; then 1 L borrowed and 3 is 4 from 7 and there 
remains 3; then 5 from 3 I cannot, but 5 from 13 and there 
remains 8; then x I borrowed and 1 are 2 trom 4 and there 
reſt 2, and thus the Work is fin1ſh'd : After theſe Numbers 
are ſubtracted one trom another, the Inequality, Remain- 
der, Exceſs or Difference is found to be 283676. Example 
for thy farther Experience may be theſe that follow. 


From 3459916 From 361577 
Take 738542 Take 8864 
Reſt 2731274 Reſt 355713 


6.1 
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be, 6. If the Sum or Number to be ſubtracted is of ſeveral 
n. Denominations, place the leſſer Sum below the greater, 
di- and in the ſame Rank and Order as is ſhewcd in Addition 
ver of the ſame Numbers; then begin at the right Hand, and 
the take the 'ower Number out of the uppermoſt, if it be 
the leſſer ; but if it be bigger than the uppermoſt, then borrow 
ard an Unit from the next greater Denomination, and turn it 
ine into the Parts of the lefs Denomination, and add thoſe 
x Parts to the uppermoſt, noting the Remainder below the 
ted Line; then proceed and pay one to the next Denomination 
the for that which you borrowed before, and proceed in this 
be- Order till the Work be finiſhed. An Example of this Rule 
and floweth: Let 7750 137. 74. igr. be given, from hence 
the let it be required to ſubtract 577. 167. 34. 
rom 27. In order whereunto [ place the J. . &. . 
and Numbers as you fee in the Margent; 375 13 c 7 1 
and and thus I begin at the leaft Denomination, 57 16 03 2 
| ſaying, 2 from 1 I cannot, therefore | bor- — 
t the row one Penny from the next Denomi- 317 17 03 3 
per- nation, and turn it into Farthings, which 
Be, Wl is 4, and adding 4 to 1, which is 5, I fay, but 2 from 5 
Sum, and there remains 3, which I put under the Line; then go- 
von ing on 1 fay, 1 that I borrowed and 3 is 4 from 7 and there 
ng it 3 ; then going on I ay, 16 from 13 1 cannot, but bor- 


that rowing 1 Pound, and turning it into 20 Shillings, I add it 
n till to 13, and that is ( 33) wherefore I ſay, 16 from 33 and there 
c 


750 remains 17, which 1 let under the Line, and go on, ſaying, 
27, I that I borrowed and 7 is 8 from 5 I cannot, but 8 from 
i 15 and there remains 7, and the 1 that 1 borrowed and g; is' 
yi 6 from 7 there reſts x, and o from 3 reſts 3, and the Work 


creto is done: And I find the Remainder or Difference to be 

hich 317. 17. 3d. 3qrs. 

ed to Another Example, of Trox.aveight may be this, I would 

d and WF ſubtrat 17 W 100z. II pet. 20 gr from 24 ih 5 o. 

mains By oopwe. o8;r. I place the Numbers ; 

| bot» BY according to the Rule, and begia ts oz. prof. gr. 

88 laying, 25 from 8 J cannot, but I 24 o5 co o8 
borrow 1 Penny-weight, which is 

4 there y-welght, Which is 24 17 10 11 2» 

| there Orains, and add them toL, and theſe!ĩÿũͤqßñ 

umben re 32, Wherefore | fay 20 fram 32 os os 08 11 

8 reſls 12 ; then 1 that I borrowed and 

11 12 from oo I cannot, but 12 from 20 (borrowing 

an Ounce, which is 20 Penny-weight) and there remains 

$8; then t that 1 borrowed and 10 is 11 from « | cannot, 

but 11 from 17 and there relts 6 ; then 1 that I borrowed 

B 4 and 
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and 7 is $ from 4 I cannot, but 8 from 14 and there 
reſts ; then 1 that I borrowed and 1 is 2 from 2 and 


there reſts nothing; ſo that I find the Remainder or Dif- 


ference to de «| cer 8 fart. t ꝛer. 

7. It many times happeneth that you have many Sums 
ar Numbers to be ſubtracted from one Number; as, ſup- 
poſe a Man ſhould lend his Friend a certain Sum of Mo- 
ney, and his Friend hath paid him part of his Debt at ſeve- 
ral Times, then be ſore you can 2 range. what is 
ill owing, you are to add the ſcveral Numbers or Sums of 
Payment 14 and ſubtract their Sum from the whole 
Debt, an the Remainder is the Sum due to the Creditor: 
As {uppole A end- th to B 564/. 167. 10d. and B hath repaid 

him 79/. 16s. 8.4. at one Time, 

J. x. 4. and 163/. 187. 114. at another 

Lent 564 16 10 Time, and 2417. 15s. 8d. at 
Paul at ſe- ; 79 I6 o8 another Time; and you would 
veral Pay- 163 18 11 know how the Accompt ftand. 
ments. 241 15 os eth between them, or what is 
es more 7＋7ũ 2 = * 4 

4 unto ct down the 

Paid in all 485 0 OJ which lent, und drow 3 Line 

A 
Payment, as you ſce in t gent ; aving t 
the ſeveral Sums of Payment into one Total, by the 5th 
Rule of the 4th Chapter LIcgoing, I find their Sum amount. 
eth to 485. 117. 34. which I ſubtract from the Sum firſt lent 
by 4, by the 6th Rule of this Chapter, and I find the 
Remai to be 79“. 81. 74. and fo much is ſtill due to 4. 

When the Learner hath good Knowledge of what hath 
been alteady delivered in this and the foregoing Chapters, 
he will with Eaſe underſtand the Manner of working the 
fall. wing Examples. 

Sab tract i ou of Whole Numbers, 


„ „ „„ „„ <&g% 

Borrowed 374 10 03 | 700 10 11 2 
Paid 79 15' 11 | 9 03 11 3 

Re mains 294 14 o4 | 691 06 11 3 
: „ „ &  *:.:0% kh 
Porrowed 1000 oo 601 788 03 ©0 © 
Paid 19 oo 061 11 13 0 1 


— — — — — — — — — — 


Remains 980 19 ob! 699 11 3 
1 Borrowed 
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ere 4. . 4. gro. 
and Borrowed 22 00 00 © 
Dif- 170 10 o 0 

Paid at ſeveral ) 361 13 10 1 
Ns Payments, 590 03 4 3 
ſup- e 
— Plaid in all 1195 12 o2 3 
at is Remains due 2304 07 09 1 
+ SabtraFtion of Troy-weight. 
or: W oz, pr gr. 
paid Bought 174 O 13 oo 
me, Sold 78 04 16 15 
＋ Remains 95 ©7 16 og 
- vi W oz. put. gr. 
OT Bought 470 10 13 oo 
at is 00 OO 13 00 

10 1 

here- Sold at ſeve- 18 — 88 
Sum al ti 9 
Line ral times. Y 48 o4 o oo 
that — 11 19 23 
ms 0 23 00 ©0 oO 
2 Sold in all 245 10 oo o 
A, Remain unſold 225 0 o5 17 
1 Sab traction of Apotheraries Weight. 
Ann 3 wile 1 
pters, Sold 8 og 1 1 1510 00 1 2 12 
ag the Rem, 3 12 2 1 og| un 7 © Is 


Sabtraftion of Averdupois-weight. 
C. grs. th | Tu. C. gri. th 0%. dr. 
Bought 3s O 16 s 07 1 10 10 o 
Wi: LC as 
Remain 18 1 23 [1 09 3 22 O ob 
1 Subtrattion of Liquid Meaſure. 
tu. 30. gal. 1 tu. bd. gal. pints. | 


Bought 40 1 60 3 <2 4 
> 3 46 6 


SubtraBion of 


SubtraF#im of Dry Meaſure, 
chal. arr. buſh.pec. | cha, grs. Hub. pecks 
Bought 100 0 0 0 73 2 3 2 
9 2:4 .3-160.-2.:3-:8 


— — — i _—_— 

Kanoln 24 23-23-4373 
SubtraFiun of Long Meuſare. 

yds. gert. nails , yds. gr. nails 


Bought 160 o © | 344 0 1 
. i WE , 2 aw 


Chap. 5. 


— — — — 


Remain „ 2 0 266 2 '& 
Saò tract ion of Land Meaſure. 
acres rod perch, | acres rood perches 


Bought 149 2 13 © oo 
Song 903 28 54 © 16 
Remain 69 3 o 343 3 24 
De Prof of Suòtra t ion. 
3. When . Subtraction is ended, if you deſire to 
rove the Work, whether it be true or no, then add the 
erainder to the mint Number, and if the Aggregate of 
thele two be equal to the major Number, then is your Ope- 
ration true, otherwiſe falſe : Thus let us prove the firſt 
Example of the fifth Rule of this Chapter, where, after 
Subtraction is ended, the Numbers ſtand as in th: Mar ent, 
the Remainder or Difterence being 283676 : Now 
437593 to prove the Work, 1 add the ſaid Remainder 
153927 283676 to the minor Number 153827, by the 
283679 


fourth Rule of the foregoing Chapter, and I find 
the Sum or Aggregate to be 437503, equal to the 
major Number, or Number ſiom whence the 
437593 leſſer is ſubtracted. See the Work in tie Margent. 
The Proof of another Fxample, may be of the firſt & 
ample of the 6th Rule of this Chapter, where it is required, 
to fubtra& 57/. 16s. 34. 24rs..-from 375/. 13s 7d. Ir. and by 
the Rule I find the Remainder to be 3174. 179. 34. 3grs. Now 
7 ä to prove it, I add the ſaid Kemaindet 
3 3 3171. 175. 3d. 3qrs. to the miuur Number 
375 13 07 1 5. 107. 3. 2574. and their Sum is 374. 
$7 36 03 2 I 35. 74. Ir, equal to the major Number, 
317 17 o 3 which proves the Work to be true; but 
37 77 T if it had happened to be either more d 
N lefs than the aid 2rajor Number, then the 
@Opcration had becn folic, | 9. Tit 
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9. The genere] Effet of Subtraction, is, to find the 
Difference or Exceſs between two Numbers, and the Reft 
when a Payment is made in part of a greater Sum, the Date 
of Books printed, the Age of any Thing, by knowing the 
preſent Year, and the Year wherein th ey were made, created, 
or built, and ſuch like. i 

The Queſtions appropriated to this Rule are ſuch as follow, 

C:eft. 1. What Difference is there between one Thing of 
125 Foot long, and another of 66 Foot Oo? 

o reſolve this Queſtion, I firſt ſet dn the major or 

cater Number 125, and under it the mizvr or lefler 
Number 66, as is directed in the third Rule of this 
Chapter, and according to the fourth Rule of the 
fame, I ſubtract the minor from the mazor, and the Re- 
mainder, Exceſs. or Ditference I find to be 59. See 
the Work in the Margent. 
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125 
66 
59 


oo. 


whereof he hath paid 278/. What more duth he owe ? 
To give an Anſwer to this Queſtion, I firſt ſet down 
the major Number 36s/. and under it I place 278 the 


Net. 2. A Gentleman hath owed a Merchant 365/. 


miner, and ſubtract the one from the other, whereby 30s 8 
I diſcover the Exceſs, Difference or Remainder to be 27 
87; and ſo much is ſtill due to the Creditor, as per 97 


Margent. : 
Queſt, 3. An Obligation was written, a Book printed, a 
Child born, a Church built, or any other Thing made in 
the Year of our Lord 1572, and now we account a 
the Year of our Lord 1751, the Queſtion is, to know 1751 
the Age of the faid Thin 
Years are paſled fince the {aid Things were made 
I fay, if you ſubtract the leſſer Number 1572, from 
the greater 1751, the Remainder will be 179, and fo 


as by this Work in the Margent. 

Queſt. 4. There are three 'Fowns lying in a ſtraight Line, 
viz, London, Hunt i gden and York, now the Diſtance between 
the fartheſt of theſe Towns, viz. London and York, is 151 
Miles, anc! from Londun to Huntingdon is 49 Miles, I demand 
how far it is from Huntingdon to York ? 

To reſolve this Queſtion, ubtract 49 the Diſtanae 151 


between London and Huntingdon, from 151 the Diſtance 49 
between London and York, and the Remaim ler is 102, 
for the true Diſtance between Hut iat don and Tork. 103 
dec the Work in the Margent. 
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179 
many Years are paſſed ſince the making of che ſaid Things; 


, that is, how many 1572 


— 


(36) 
CHAP. VI. 
Multiplication of Whole Numbers. 


I MIL is performed by two Numbers of like 
Kind, for the Production of a third, which ſhall 
have Reaſon to the one as the other hath to the Unit, and 
in Effect is a moſt brief and artificial Compound Addition of 
many equal Numbers of like Kind into one Sum. Or, 
A Atiplicatiau is that by which we —y two or more 
Numbers, the one into the other, to the that their Pro. 
duct may come forth, or be diſcovered. 
Or, Multiplication is the increaſing of any one Number 


by any other, ſo often as tlicre are Units in that Number, 


by which the other is increaſed ; or by having two Num- 
bers given, tc find a third which ſhall contain one of the 
Numbers as many Times as there are Units in the other. 

2. Maltiplication hath three Parts. Firft, the Multiplicand, 
or Number to be multiplied. Secondly, the Multipher, or 
Number given, by which the Multiplic and is to be multi- 

g plied. And Thirdly, the Product, or Number pro- 
duced by the other two, the one being multiplied 
the uther; as if $ were given to be multiplied by 4, 
lay 4 times 8 is 32; here 8 is the Multiplicand, and 4 
32 is the Multiplier, and 32 is the Product. 

3. Mul-iplication is either Single, by one Figure; or Com- 
pound, that conſiſts of many, 

S$i.gle Multiplication is {aid to conſiſt of one Figure, be- 
cauſe the Multiplicand and Multiplier conſiſt each of 'em 
of a Dizit, and no mate; fo that the greateſt Product 
that can ar iſe by Sigl Multiplication 18 81, being the 
Square of 9; and C:mpound Multiplication is faid to conſiſt 
of many Figures, Lecau'c the Multiplicand or Multiplier 
conſiſts of more Flages than one; as if I were to multiply 
436 by 6: It is called C-mpound, decauſe the Multiplicand 
336 is of more Places than one, viz. 3 Places. ; 

4. The Learner ought to have all the Varieties of Single | 
Multiplication by Heart, before he can well proceed any 
farther into this Art, it being of mult excellent Uſe, and 
none of the following Rules in Arithmerict but what have 
a Principal Dependance thereupon. 


Maltipilication 
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Multiplication TAB L E. 


| 16.1.9 HEN 
| 8 |1o | 12 | 14] 16 | 15 
iz |1i5 | 18f2:1]} 24| 27 | 


16 | :0| 24 | 28 | 32] 36 
is | zo} 25] 30 5 4 | 45] 
12 | 18 | 24 | 3o | 36 | 42 | 48 | 34 
14 | 21 | 281 25 | 42 f ag] 56 | 63 
16 |24 | 32 | ao | 48 | 56 | 64 | 92 
18 | 2+ | 36 | 45 | 54 | 63 | 72 81 | 


The Uſe of the precedent Table is this: In the upper. 
moſt Line or Column yuu have expreſled all the Digits 
from 1 to 9, and likewiſe beginning at 1 and going down« 
wards in the ſide Column, you have the ſame ; ſo that if 
you would know the Product of any two ingle Numbers 
multiplied by one another, look for one of them (which 
you pleaſe) in the uppermoſt Column, and for the other in 
the wie Column, and running your Eye from each Figure 
a'ong the reſpectve Colmuns in the common Angle (or 
Place) where theſe two Columns mect, there is the Froduct 
reouired. As for Example, I would know how much is 
8 times 7; firſt, I look for 8 in the uppermoſt Column, 
and 7 in the fide Column; then do I caſt my Eye from 8 
de- Wang the Column downwards from the ſame, and hkewile 
em on 7 in the fide Column, I caft my Eye from thence to- 
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luct ward the right Hand, and find it to meet with the firſt 


the (oma at 56, fo that I conclude 56 to be the Product re- 
n ſitt guirecl, Sc, 

plier 5. In C:mprund Multiplication, if the Multiplic and conſiſts 
iply many Flaces, and the Multiplier of but one Figure, firſt 
cand ct dun the Multiplicand, and under it place he Multi- 


her in the place of Units, and draw a Line underneath 
ingle iem ; begin then and multiply the Multiplier into every 
any articular Figure of the Multiplicand, beginning at the 
place of Units, and ſo proceed towards the left Hand, ſet« 

ing each particular Product under the Line, in Order as 
you proceed: but if any oi the Products exceed 1o, or any 
umber of Tens, ſet down the Excets, and tor every 10 
arry an Unit to be added to the next Product, always re- 
nembring to ſet down the total Product of the laſt Fi- 
ture; which Work being finiſhed, the Sum or Number 
aced under the Line {hall be the true and total Product 


required, 


Catia 


. ” - 
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. As for Example, I would multiply 8 by 6; 

ſet down 478, and underneath it 6, in the place of 
Units, and draw a Line underneath them, as in the 

478 Margent, then | beyin, ſaying 6 times 8 is 48, which 
6 is 8 above four Tens, therefore I ſet down 8 the 
— Exceis) and bear 4 in mind for the 4 Tens; then ! 
2268 proceed, ſay ing, 6 times 7 4 a''d 4 that I carried 
13 46, 1 then ſet down 6 and carry 4, and go on, 
faying, 6 times 4 is 24, and 4 that I carried is 28, and be- 
cauſe it is the laſt Figure I (ct it all down, and fo the Work 
is finiſhed, and the Product is found to be 2868, as was re- 


quired. 


6: When in Compound Mu/tip/ication the Multiplier con- 
ſiſteth of divers Flaces, then begin with the Figure in the 
place of Units in the Multiplier, and multiply it into ell 
the Figures in the Multiplicand, Pang the Product below 
the Line, as was directed in the laſt Example ; then begin 
with the Figure of the ſecond Place of the Multiplier, viz. 
the place of Tens, and multiply it likewiſe into the whole 
Multiplicand (as you did the firſt Figure) placing its Pro- 
duct under the Product of the firſt Figure ; do in the ſame 
manner by the third, fourth and fifth, Sc. until you have 
multiplied all the Figures of the Multiplier particularly 
into the whole Multiplicar.d, ſtill placing the Product of 
each particular Figure under the Product of its precedent 
Figure; herein obſcrving the 3 Caution. 

2 In the placing of the Product of cach pat. 
«7198. ticular Figure of the Multiplicr, you are not to 
follow the 2d Rule of the 4th Chapter, viz. to place Units 
under Units, and Tens under Tens, &c. but to place the Fi 
ure or Cypher in the place of Units of the {ſecond Line un- 
er the ſc. ond Figure or place of Tens in the Line above it; 
and the Figure or Cypher in the place of Units in the third 
Line under the place of Tens in the ſecond Line, &c. ot- 
ſerying this Order till you have finiſhed the Work, ſtil 
placing the firſt Figure of every Line or Product under the 
ſecond Figure or i lace of Tens in that which was above it, 
and having ſo done, draw a Line under all theſe particult 
Products and add them together ; ſo ſhall the Sum of al 
theſe Ro 1 the total * regen. 
if it were required to multiply 76 27, | 
764 ſet em down the = under the Kl Lin 
27 dawn underneath them, then I begin, ſaying, 
$345 times 41s 28, then | ſet down $ and carry 2; tha 
15-9 ay, 7 _ 6 18-42, and 2 that I carried is 4 
pes?" yo t184 and go 4; then 7 times 7 is 49, and 4 thit 
2 carry is 53, Which 1 (ct down becautc + have 
«Ry 
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another Figure to multiply; thus I have done with the 7 3 
then I begin with the 2, laying, 2 times 4 is 8, which 1 ſet 
down unde” (4) the ſecond Figure or place of Tens in the 
Line above it, as you may ſee in the Margent ; then I pro- 
ceed, ſaying, a times 6 is 12, that is 2 an carry 1, then 2 
times 7 is 14, and I that I carry is 15, which I et down, 
bec:-uſe it is the Product of the laſt Figure, fo that the 
Product of 764 by 7 is 5348, and by 2 is1528,. which being 
placed the one under the other, as before directed, as you 
ſee in the Margent, and a Line drawn un ler them, and 
they added together reſpectively, make 20628, the true 
Product required, being equal to 27 times 754. 

Another Example may be this : Let it be required to 
multiply 5486 by 465, I diſpoſe of the Multiplicand and 
Multipher according to the Rule, and begin 
multiplying the firft Figure of the Multiplier, 5486 
which 18 (5) into the whole Multiplicand, and 455 
find the Product is 27430; then I proceed, and 
multiply the fecond Figure /6) of the Multiplier 27430 
into the Multiplicand, and find the Product to 32916 
amount to 32916, which is ſubſeribed under 21944 
=_ _ ”y _ -x ectively; 23 a 4 — ä — 

the third and 1 igure 4) of the tip ler 

xd the Multiplicand, 2 Ny Product is 219.44, 2 
which is likewiſe 7 under the ſecond Line 
reſpectively; then I draw a Line under the ſaid Products, 
being placed the one under tie other (according to Rule) 
and add them together, and the Sum is 2550990, the true 
Product fought, being equal to 5486 times 465, or 465 
times 5486. . 


Mare Examples in this Rule are theſe following, 


430865 6400758 
4739 37456 
3877786 38404548 
1292595 57606822 
3016055 25603034 
1723460 44825 329 
19202274 
2041869235 — 
240002821968 


C ompendi um it Multepl ication, 


7. Atho' the former Rules are ſulFcient for all Caſes in 
M.Utiplication, yet becaute in the Work of Multiplication 


many times gicat Labour may be faved, I ſhall * 


-— 
3 —— 2 
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the Learner with ſome Compendiums in order thereto, 
viz. if the Multplicand o 

or of them, 


$i nymeris propoſitis unus Multiplier, 
vel uterque adj undt os babeat ad end with hers, then in 
dext ram circulus, omiſſis Circu- your multiplying you 
lis fiat ig ſarum Aumerorum mul. neglect the 8 ers, 


tipticatio, & fafto demum. tot 
inſuper integrorum loci accen- 
ſeantur quot ſant omiſſi circuli 


in utraque faftyre, Clavis 
Mat. c. 4. 3. 


annex them on the right Ha 
that give you the true Product required. As if I were to 
multiply 32000 by 4300, I ſet them down in 
32000 order to be multiplied, as you fee in the Mar- 
OO ent, but negle&ing the Cyphers in both Num. 
7 „, I only multiply 32 by 43, and the Product 
12 I find to be 1376, to which I annex the 5 Cy- 
137600000 Phers in the Multiplicand and Maltiplier, and 
þ then it makes 137600000 for the true Produt 
Ot 32000 DY 4300. 
$. It ＋ * Multiplier, Cyphers are placed between ſig - 
nificant Figures, then multiply only 
Si intermediv mul. by the ſignificant Figures negletiing 
tiplicantis lococircutus the Cyphers; but here ſpecial No- 
fuerit, ille negligitur, tice is to be taken of the true — 
Alſtedl. c. 6. 4e Arith, of the firſt Figure after the Neg] 
of (ſuch Cypher or Cyphers, and 
therefore you niuſt obſerve in what place of the Multiplier 
the Figure you multiply by ſtandeth, and ſet the firſt Fi 
of that roduct under the fame Place of the 
371568 Produdtof the fiſt Figure of your Multiplier: 
As for Example, let it be required to multi- 
ply 371568 by 4ooo7 ; firſt I multiply the 
1480272 ultiplicand dy 7, and the Product is 
14865 320976 2500976; then, neglecting the Cyphers, I 
maltiply by 4, and that Product is 1486272; 
now I conſider that 4 is the fifth Figure in the Multiplier, 
therefore I place 2 the firſt Figure of the Product by 4) 
under the fifth place of the firſt product by 7, and the 
reſt in Order, and having ad.led them together, the total 


Product is found to be 14865 320976, Other Examples in 
this Rule are theſe tollowing. * 


multiply only the ant 

Fi ures, and to the 8 

of thoſe igures 

add ſo many Cyphers as the 

Numbers given to be multi- 
lied did end with; that is, 


— 
2600976 


32758 


of the ſaid Product, fo ſhall 


Ga” 
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7864371 


31457 
2 


157287 

; 162037 4 
If you are to multiply any Number by an Unit with 

Cyphers, as by 10, 100, 1000, &c. then annex ſo many Cy- 


phers before the Multiplicand, and that Number when the 


(/yphers are annexed is the Product required. As if you 
would multiply 428 by 100, annex two Cyphers to 428, and 
it is 42800. It it were required to — 102 by 10000, 
annex 4 Cyphers, and it gives 1020000 for the Product re. 


quired. 
The Proof of Multiplication, 


10. Multiplication is proved by Diviſion, and to ſpeak 
Truth, all other Ways are falſe (according to 4 and 
therefore it will be neceſſary in the firſt place to learn Hi - 
viſion, and by that to prove Multiplication. There are ſome 
other Ways uſed in Kal. but on a ſtrict Examen, there is 
not one in a thouſand of their Products right; therefore 
we omit them. 

11. The general Effect of Multiplication is contained in 
the Definition of the fame, which is to find out a third 
Number, ſo often containing one of the two given Num- 
bers as the other containeth Units. 

The ſecond Eſſect is, by having the Length and Breadth 
of any Thing (as a Parallelogram or long Plain) to find the 
ſuperficial Content of the ſame, and by having the fuperficial 
Content of the Baſe, and the Length, to find out the Solidity 
of any Parallelopipe lon, Cylinder, or other ſolid Figure. 
* third ct is, the ——— 4 — ns 

» Expence, Wages, Exchange, Simple Inte- 
ef, Gain or ofs of any one Thing, be it Money, Mer- 
chandize, &c. to find out the Value, Price, Expence, buy- 
ing, ſelling, Exchange, or Intereſt, of any Number of 
Things of the like Name, Nature and Kind. 

The fourth Efte& is not much unlike the other, by the 
Contents, Value or Price of any one Part cf any Thing 
denominated, to find the Contents, Value or Price of the 
whole Thing, all the Parts into which the Whole is divi- 
del, multiplying the Price of one of thoſe parts 

The fifth is, to aid, to compound and to make 
other Rules, as chiefly, the Rae of —_— called the 
Golden Rule, or Rule of Three ; alſo by it Things of one De- 
nomination are reduced to another. 17 
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If —_ Number of Integers, or the Price of 
the Integer, the Product will diſcover the Frice of the 
Quantity, or Number of Integers given. | 
In a rectangular Solid, if you multiply the Breadth of 
the Baſe by the Depth, and that Product by the Length, 


the laſt Product will diſcover the Solidity or Content of the 
ſame Solid. 


Sime Queſtions proper to this Rule, may be theſe following. 


Qreſt, 1. What is the Content of a ſquare Piece of 
Ground, whoſe Length is 28 Ferches and Breadth 13? 

Anſwer, 364 iquare Perches; for multiplying 28 the 
Length, by 13 the Breadch, the Product is ſo much. 

Queſt 2. There is a ſquare Battle, whoie Flank is 
Men, and the Files 19 deep, what Nuniter of Men 
that Battle contain? Facit 893; tor multiplying 47 by 19 
the Product is-893. 

Queſt. 3. If any one Thing coft 4 Shillings, what ſhall 
9 I hings ccft? A,. 36 Shillings; for multiplying 4 by 
9 the Product is 36. 

Qneft 4. If a riece of Money or Merchandize be worth 
or coft 17 Shillings, what ſhall 19 ſuch Pieces of Money ar 
Mcrchardize cot? Facit 323 Shillings, which is equal to 
I6/. 31. , 

Queſt. 5. If a Soldier or Servant get or ſpend 14 7. per 
Month, what is th: Wages or Charges of 49 Soldiers of 
Servants for the {ame Time? Multipiy 49 by 14, the l ro. 
duct is 6867. or 34/. 6s. for the Anfwer. 

Queſt. 6. If in a Day there are 24 Hours, how many 
Hours are there in a Year, accounting 365 Days to conſti- 
tute the Year? F.cit 8760 Hours, to which if you add the 
6 Hours over and above 365 Days, as there is in a Year, 
then it will be $766 Hours ; now if you multiply this $766 
by Co, the Nun. ber of Minutes in an Hour, it will produgs 
525960, the Number of Minutes in a Lear. 


CHAP. VII. 
Divifion of Whole Numbers. 


1. INV is the ſeparating or parting of any Number of 
D Quantity — — any Part aſſigned; or to ind 

how often one Number is contained in another; or 

any two Numbers given, to find a third that ſhall conſiſt of 

ſo wany Units, as the one of thoſe two Numbers given 

com prehended or cantained in the other. 

2. Diviſion hath three Parts of Numbers remarkabia, 

viz, firſt, the Dividend; 240, the Diviſor, 34%, ws 
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tient. The Dividend is the Number given to be parted or 
divided. The Diviſor is the Number given by which the 
Dividend is divided, or it is the Number which ſheweth 
how many Parts the Dividend is to be divided into, and the 
Quotient is the Number produced by the Diviſion of the 
two given Numbers the one by the other. 

80 12 being given to be divided by 3, or into three equal 
Parts, the Quotient will be 4; for 3 is contained in ta four 
times, where 12 is the Dividend, and 3 is the Diviſor, and 
4 is the Quotient. 

3. In Diviſion, ſet down your Dividend, and draw a 
crooked Line at each End of it, and before the Line at the 
left Hand place the Divifor, and behind that on the right 
Hand place the Figures of the Quotient, as in the 
Margent, where it is required to divide 12 by 3; 3)12(4 
firſt, 1 ſet down 12 the Dividend, and on each Side 
of it I do draw a crooked Line, and before that on the 
left Hand do I place 3 the Divifor, then do I ſeck how often 
3 is contained in 12, and becaule I find it four times, I put 
behind the crooked Line, on the right Hand of the Divi- 
den i, denoting the QuoTent. 

4. But if, when the Diviſor is a ſingle Figure, the Divi. 
dend conſiſteth of two or more Flaces, then having placed 
them for the Work (as before directed) put a Point under the 
ſutt Figure of the lett Hand of the Dividend, provided it 
be bigger than (cr equal to) the Diviſor: but it it be lefler 
than tfle Diviſor, then put a Foint under the fecond Figure 
from the left Hand of the Dividend, which Figures, as far 
as the Point goeti: from the left Hand, are to be reckoned 
by themſelves as if they had no Dependance upon the other 
part of the Dividend, and for Diſtinction ſake may be called 
the Dividual; then ask how often the Diviſor is contained 
in the Dividuzl, placing the Anſwer in the Quotient, then 
multiply the Diviſor by the + that you placed in the 
Quotient, and ſec the Froduct thereof under your Dividual, 
then draw a Line under the Product, and ſubtract the faid 
Product from the Dividual, placing the Remainder under 
the ſaid Line; then put a Point under the next Figure in 
the Dividend, on the right Hand of that to which yau put 
the Point before, and draw it down, placing it on the right 
Hand of the Remainder which vou found by S traction, 
which Remainder, wit: the ſaid Figure annexed before it, 
ſhall be a new Dividual ; then ſeek again how often the 
Diviſor is contained in this new Dividual, and put the An- 
fwer in the Quotient, on the right Hand of the Figure 
which you put there before; then multiply the Diviſor by 


laſt Figure that you put in the Quotient, and ſubſc ride 
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the Product under the Dividual and make Subtraction, ang 
to the Remainder draw down the next Figure from the grand 
Dividend (having firſt put a Point under 1t) and put it on the 
right Hand of the Remainder for a new Dividual, as be. 
fore; and proceed thus till the Work is finiſhed. 
Ot ſerving this general Rule in all Kinds of Diviſion; firſt, 
to ſeek how often the Diviſor is contained in the Dividual, 
then (having put the Anſwer in the Quotient) multiply the 
Diviſor thereby, and ſubtra the Product from the Dividu- 
al : An Example or two will make the Rule plain. Let it 
be required to divide 2184 by 6. I diſpoſe of the Numbers 
6) 2184 ( ven as is beture directed, and as you fee in 
3 the Margent; in order to 'the Work, then 
becauſe 6 the Diviſor is more than 2 the firft Figure of the 
Dividend, I put a Point under 1 the ſecond Figure, which 
makes 21 for the Dividual; then do I ask how often 6 
the Diviſor is contained = 21, and * 1 * have 
it more than 3 tinies, I put 3 in 
6) 2184 (3 tient, and 1 do I multiply the Divi. 
8 for (6) and the ProduR is 18, which I ſet 
: in or {er under the Dividual, and ſubtract it 
3 therefrom, and the Remainder (3)4 place in 
6) 2184 (36 order under the Line, 3s you ſec e Mar. 
FT ent. | i 
18 2 Then do I make a Point under the nen 
38 Figure of the Dividend, being 8, and draw 
- it down, placing it before the Remainder 3. 
— ſo have l 38 fora new Dividual; then do 
ſeek how often 6 is contained in 38, and becauſe I can't 
have it more than 6 times, I put 6 in the (pon and 
thereby do I multiply the Divitor 6, and the uct (36) 1 
put under the Dividual (38) and ſubtract it therefrom, and 
— Remainder (2) I put under the Line, as you ice in the 
argent. 

Then do I put a Point under the next (and laſt) Figure 
of the Dividend (being 4) and draw it down to the Re- 
mainder 2, and putting it on the right Hand thereof, it 
60218 maketh 24 for a new Dividual; then I ask how 

/ * 64 often 6 is contained in 24, and the Anſwer is 
g , which I put in the Quotient, and multiply 
a e Diviſor (6) thereby, and the Product (24) 

38 put under the Dividual (24) and ſubtract it 

24 

24 


therefrom, and the Remainder is (o); and 

thus the Work is finiſhed, and 1 find the 
Quotient to be 364, that is, 6 is contained in 

(0) 2184 juſt 364 times, or 2184 being divided 
into 6 equal Parts, 364 is one of thoſe Parts. 


E232 £2 
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45 
in, If it were required to divide 2646 


or into 7 
the following Operation appeareth. 
7) 2646 (378 


— —_ 


54 
* 
50 
Bs 


00 
$o if it be required to divide 946 by 8, the Quotient will 
be found to be 118, and 2 remaining after Diviſion is ended. 
The Work followeth : 
$) 946 (118 


3 

's 
= 
> 
en MW Many times the Dividend cannot exactly be divided by 
raw the Diviſor, but ſomething will remain, as in the laſt Ex- 
r3, Nauple, where 946 was given to be divided by 8, the Quo- 
o bent was 118, and there remained 2 after the Diviſion was 
ended : Now what is to be done in this Caſe with the Re- 
mainder, the Learner ſhall be taught when we come to 
treat of the — (or Reduction) of Fract ons. 

And here note, That if, aſter your Diviſion is ended, any 
Thing do remain, it muſt be leſſer than your Diviſor, for 
otherwiſe your Work is not rightly perſorined. 


Other Examples are ſuch as follow. 
$)73464 (9183 978803 


14 
2 
69 
2 
ON 


7. 
equal Parts, the Quotient will be ns ws Ge as by 


4 


| — the Product thereo 
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8. But if the Diviſor conſiſteth of more Places than ane 
then chuſe ſo many Figures from the lett Side of the D 
dend for a Dividual as there are Figures in the Dixiſor, a 
put a Point under the ſartheſt Figure of that Dꝰwidual to the 
right Hand, and ſeek how often the firft Figure on the leh 
Side of the Diviſor is containe iu the firſt Figure on the lei 
Side of the Dividual, and place the Anſwer in the Quotient, 
and thereby multip.y your Diviſor, placing your £ 
under your Dividual, and ſubtract it therefrom, placing the 
Remainler below the Line; then put a Point under the 
next Figure in the Dividend, and draw it down to the faid 
Remainder, and annex it on the right Side thereof, which 


. makes a ngw Dividual, and proceed as before, till the 


Wand it it 5 hat aſt have choſ 
if it fo happen, that after ave choſen 
firſt Dividual, (as is before lireted) you find it to be N 
than the Diviſor, then put a Point under the Figure more 
near to the right Hand, and ſeek how often the firſt Figur: 
on the left Side of the Diviſor is contained in the two firſt 
Figures on the left Side of the Dividual, and place the An. 
{wer in the Quotient, by which multiply the Diviſor, and 
Fin order, under the Dividual, and 
ubtract it therefrom, and proceed as before. . 
Always remembering that in all Caſes of Divifon, if after 
you have multiplied your Diviſor by the Figure laſt placed 
the Quotient, the uct be greater than the Dividual, 
then you muſt cancel that Figure in the Quotient, and in. 
ftead thereof put a Figure lefler by an Unit (or one) and 
multiply the Diviſor thereby, and if ftill the Product be 
greater than the Dividual, make the Figure in the 
go ag leſſer by an Unit, and thus do until your Produd 
be lefler than the Dividual, or at the moſt equal thereto, 
2 Kon would d: 50 by 24, the Quotient will l. 
you would divide 24, the ient 
- found to be 394; I firſt put d whe] 
24) 9464(39 Number, as is before directed in the 3d Rule, 
N Now becauſe my Diviſor conſiſteth of wn 
— Figures, I therefore put a Point under t 
ſecond Figure from the left Hand of my Dy 
216 vidend, which here is 4, whereſore | ſceł hoy 
"To often 2 the firſt Figure (on the leſt Side ofth 
Diviſor) is contained in 9, the like firſt in 
Dividual, the Anſwer is 4, which I put in the — r 
and thereby multiply all the Diviſor, and find the Produ 
to be 96, which is greater than the Dividual 94, wherelor 
I cancel the 4 in the Quotient, and inftead thereof I put} 
(an Unit leſſer) and by it multiply the Diviſor 24, = the 
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product is 72, which I ſubtract from 94 the Dividual, and 


in the Remainder is 22 ; then do | make a Point under the next 
Figure 6 in the Dividend, and draw it down 

the WY and place it on the right Side of the Remain- 24) 9454(39 
les WY der 22, and it makes 226 for a new Dividual; 6 00 

les WY now becauſe the Dividua! 226 conſiſteth of a 72 


Figure more than the Diviſor, therefore I ſeek _ "226 
me how often 2 the firſt Figure of the Diviſor) is 216 
the WY contained in 22, the two firſt Figures of the 10 
the WI Uividual, and 1 ſay ꝙ times, wherefarc I put 9 
fad in the Quotient, and thereby multiply the Diviſor the 
hich WY Product (216) I place under the Dividual 226, and ſubtract 
the W it, and there remaineth 10. ; * 8 
Then I go on and make a Point under the next and laſt 
von Figure (4) in the Dividend, and draw it down to the Re- 
eier mainder 10, and it makes 104 for a new Dividual, which 
note is alſo a Figure more than the Diviſor, and therefore I ſeek 
gur bow often 2 is contained in 10, I anſwer 5 times; but mul- 
furt tiplying my Diviſor by 5, the Product is 120, which is greater 
chan the Vividual, and therefore I make it but 4, and by it 
and multiply the Diviſor, and the Product is 96, which being 
„ placed under, and ſubtracted from the Dividual, there re- 
_ 17 pour the Whole mY | 1 this Diviſion is 
after ende nd that 9464 being divide 24, or into-24 
ace equal Parts, is found to be 394, as was ſaid before, and the 
dual, WY Remainder is 8, as you fee in the Work following. 


1 24) 9464(394 
act be 72 
* e 
| 216 
creto, 2 


5 
| ( | 
Another Example may be this : Let there be required the 


uotient of 118 3653 divided by 385: Firft I diſpoſe of the 
— in order 2 their divi ng, — 12 
e Di- 


cauſe 118, the three firſt Figures 3850118365 
vidend, is leſſer than the Diviſor 385, I , . * 
therefore make a Point under the fourth 115 
Figure, which * and ſcek how often 
(the firſt Figure of the Diviſor) is contain 
n 11; the Anſwer is 3, which I put in the Quotient, and 
thereby multiply the Bieler 385, and the Product is 1155, 


which I ſubtract from the Dividual 1183, and there remains 
: Then, as before, I draw down the next Figure, gr 


| 
| 
| 
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is 6, and place it before the Remainder 28, ſo have I 286 forz 
new Dividual, and becauſe it hath no more Figures than the 
Diviſor, I ſeck how often 3 (the firſt Figure, 

385) 1183653) 30 of the Diviſor) is contained in 2 (the fir 
Figure of the — frogs the _ i 

115 o; for a greater Number cannot be con. 

— tained in 1 lefſer ; wherefore I put o in the 
otient, and thereby, — to the 

fifth Rule, 1 ſhould multiply the Diviſor, but if I do the 
Product will be o, and © ſubtracted from the Dividual 286, 
the Remainder is the. fame; wherefore I draw down the 
next Figure (5) from the Dividend, and 

385)1183653{507 — it before the ſaid Remainder 286, f 
* ave | 2865 for a new Dividual; and 

1155 becauſe it conſiſteth of four Places, vi: 


2805 a Place more than the Divifor, I ſeek 
2695 how often 3, the firſt Figure of the Di. 


viſor, is contained in 28, the two firſt of 
the Dividual, and I ſay there is 9 timei 
in 28; but multiplying my whole Diviſor (385) t _ 
Land the Product to be 3465, which is greater than the 
Dividual 2865; wherefore 1 chute 8, which is leſſer by an 
Unit than 9, and thereby I mauitiply my Liviſor 385, and 
the Product is 3080, which ftill is greater than the ſaid Di. 
vidual : whcretore I chute another Number yet an Unit 
lefler, viz. 7, and having multiplied my Diviſor thereby the 
Product is 2695, which is lefier than the Dividual 2863, 
wherefore I put 7 in the Quotient, and ſubtract 2695 from 
the Dividual 2865, and there remains 170; then l draw 
down the laft Figure (3) in the Dividend, and place it be. 
fore the ſaid Remainder 179, and it makes 1703 for a new 
Dividual ; then, for the Keafon above- 
;) 1183653 (3074 (aid, I feck how otten 3 is contained in 
3 17, the Anſwer is 5, but multiplying the 
Divifor thereby, the Froduct is 1925, 
greater than the Dividual, wherefore1 
ſay it will bear 40an Unit leſſer) boy 

I multiply the Divitor 385 and the 
duct is 1540, which is lcfier than the 
Dividual, and therefore I put 4 inthe 
Quotient, and ſubtract the {aid Product 
&om the Dividual, and there remains 163; and thus the 
Work is finithed, and I find that 1183653 being divided by 
5, Of into 385, or into 385 equal Shares or Parts, the 
Quotient, or one of thoſe Parts, is 3074, and beſides thete 
16 163 1«Naining, 


And 


the 
the 
luc 
the 


FT 
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And thus the Learner being well verſed in the Method 
of tize foregoing Examples, he may be ſufficiently qualified 
br the dividing of any greater Sum or Number into as 
many Parts as he pleaſeth; that is, he may underſtand the 
Method of dividing by a Diviſor which conſifteth of 4, or 
5, or 6, or any greater Number of Places, the Method be- 
ng the ſame with the foregoing Examples in every reſpect. 

| Other Examples in Diviſion, 
” 27986,835684790(29860 


$5972 

275904 

251874 
240907 
223888 


170199 

167916 
Remain T22830) 
196374(473986018 (2413 


392748 
812383 q 


25885 
268841 
196374 


724078 
589122 


Remain (135556) 


So if you divide 47386473 by 58736, you will find the 
—_— to be 806, and 45257 wi — after the Work 
15 . 

In like manner: if you would divide b 
$3064, the — will be 7963, and the — by 

wilion will be 100572. i 


CompenJiums in Diviſion. 


det any given Number be to be divided by another 
N that hath Cyphers annexed on the right Side 
thereof, (omitting the Cyphers) you may cut off © many 
Figures from the right Hand of the Dividend, as there are 
Cyphers before the ior, and let the remaining Nuin- 
*7s in the Dividend be End by the remaining Num- 

bers 


ö 
| 
4 
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bers of the Diviſor. obſerving this Caution, That if after 
your Divifion is ended any thing remain, you arc to ay 
nex thereto the Number or Numbers that were cut of 
from the Dividend, and ſuch new found Number ſhall bs 
the Remainder. (Sce Mr vagerred's Clacis Math. matics, 
cap. 5. 3.) As for Example, Let it be required to divide 
© 46658 by 400; now becauſe there are 

4/05) 466'5sg (116 two Cyphers before the Diviſor. I eu 
PM off as many Figures from before the 


4 Dividend, viz. 58, ſo that then there 
O will remain only 466 to be divided by 
4 4, and the Quotient will be 116, and 
2 there w remain 2, to which I anna 
24 the two Figures 58 which were cu 

_— oft from the Dividend, and it makes 258 
CY for the true Remainder ; fo that Icon. 


116 and 258 remain after tlie Work is cnded, as by the 
Work in the Margent. 

2. And hence it followeth, that if the Diviſor be 1, c 
an Unit with Cyphers annexed, vou mav cut off ſo many 
Figures from betae the Dividend as there are Cyphers in 
the Divitor, and then the Figure or Figures that are on the 
leſt Hand will be the Qu tient, and thoſe that are on the 
right Hand will be the Remaind r after the Diviſion us 
enled. (id. Cem. Friſ. Arith, par. 1.) As thus; if 4579 
were to be divided by 10, 1 cut oft the laſt Figure 3 with 
a Daſh, thus, 43783, and the Work is done, and the Quo. 
tient is 4578, the Number on the left Hand of the Daſh, 
and the kemainder is 3, on the right Hani In like man. 
ner, it the fame Number 45783 were to be divided by 100 
1 cut off two Figures from the End, thus, 457j83 and the 
Quotient is 457, and the Kemainder is 83. And it I am u 
divide the faine by 1000, I cut oi three Figures from the 
End, thus, 45783, and the Quotient is 45, and 783 is the 
Remaind-r, ge. | 

6. Ihe general Eire of Diviſion is contained in the De 
finition of the ame, that is by having two unequal Num. 
bers given, to find a third Number in ſuch Proportion® 
the Dividend, as the Divitor hath to Unit or 1: It al o & 
covers het Keaton or roportion there is between Num 
bers, ſo if yuu divide 12 by 4, it quotes 3, which ſhews Us 
Keaton or Froportion of 4 to 1218 triple. 

The ſecond Eitct is, by the ſuperficial Meaſure or Cat 
tent, and the Length of any Oblong, Keftangular, Paralk 
logram, or 1quar- Plane known, to find out the Brea 
thereby 3 or cuntrarywile, by having the gs a 

ts 


clude 46658 being divided by goo, the Quotient will be 


Dralle 
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Breadth of the ſaid Figure, to find out the Length thereof. 
Allo by having the Solidity and Length of a Solid, to find 
the Superfieies of the Baſe, & contra. 

The third Fftect is, by the Contents, Reaſon, Price, Va- 
juc, Buying, Selling, Expences, Wages, Exchange, Intereſt, 
Profit, or Loſs of any Number of "Things, be it Money, 
Merchandize, or w at clic; to find out the Contents, Rea- 
ſon, Price, Value, Buying, Selling, Expence, Wages, Ex- 
change, Intercſt, Profit or Loſs of any one Thing of the 
like Kind. 

The fourth Effect is, to aid, to compoſe and to make 
other Ku'es, but principally the Rule of Proportion, called 
the Golden Rule, or Rule of Torec, an ! the Reduction of 
Monics, Weights aud Meaſures of one Denomination into 
another; by it alſo Fractions are abbreviated, by finding a 
common Mea;ure unto the Numerator and Denominator, 
thereby diſcovering commenturable Numbers, 

if you divide the Value of any certain Quantity by the 
{ame 17 the Quotient ditcovers the Rate or Value 
of the Integer; as if 8 Yards of Cloth colt 96 Shillings, if 

ou divide 96) the Value or Price of the given Quantity, 

58 the ſame Quantity, the Quotient will be 12, which 
is the Price or Value of 1 of thoſe Yards. 

It you divide the Value or Price of any unknown Quan- 
tity by the Value ot the Integer, it gives you in the Qu 
tient that unknown Quantity, whoſe Price is thus divided ; 
as if 12 Shillinzs were the Value of a Yard, | woull know 
how many Yards are worth 96 Shillings: Here it you di- 
vide 96, the Price or Value of the unknown Quantity, by 
12, the Rate of the Integer, or 1 Yar, the Quotient will be 
8, which is the Number ot Yaris worth g6s. 

Some Queſtions anfwer'd by Diviſion may be theſe fal- 
lowing. 

Queſt. 1. If 22 Things coft 66 Shillings, what will 1 ſuch 
Thing coſt? +acit 3 Shillings ; tur if youu divide 66 by 22, 
the Quotient is 3 tur the Aniwer. Sv if 26 Yards or Eils 
of any Thing.be bought or ſold for 78. how much will one 
Yard or El be bought or ſold for ? Facit 3/. for if you di- 
vide 78 by 26 Yards, the Quotient will be 3/. the Price of 
the Integer. 

Qze/jt, 2. If the Expence, Charges or Wazrs of 7 Years 
amount to 808“. what is the Expence, Charges or Wages or 
one Year ? Fit 124. tor if youu divide 868, the Wages of 

7 Tears, by 7, the Nuinber of Years, the Quotient will be 
I24. tor the Anſwer. Sce the Work. | 
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7) 868/124 


10 
— 
2 
28 
0 
Queſt. 3. If the Content of one ſuperficial Foot be 144 
Inches, and the Breadth of a Board be 9 Inches, how man 
Inchcs of that Board in Length will make fuch a Foot? 
Tec t 16 Inches; for by dividing 144, the Number cf ſquare 
Inches in a {quare Foot, by 9, the Inches in the Breadth 
of the Board, the Quotient is 16 for the Number of Inches 
in the Length of that Board to make a ſuperficial Foot. 


9)144(16 Inches 


— 

54 
* 
(0) 

Q-e/t. 4. If the Content of an Acre of Ground be 160 
ſquare Perches, and the Length of a Furlong ( 1 
be 80 Perches, how many Perches will there go in Breadt 
to make an Acre? Facit 2 Perches ; for if you divide 160, 
the Number of Perches in an Acre, by $0, the Length of the 
Furlong in Perches, the Quotient is 2 Perches, and ſo many 
in Breadth of that Furlong will make an Acre. 


80)160(2 Perc hes. 


160 

(0) 
gef. 5. If there be 893 Men to be made up into a Battle, 
the Front conſiſting ot 47 Men, what Number muſt there 
be in the File? Fier 19 deep in the File; for it you divide 
$93, the Number of Men, by 47, the Number in the Front, 
— Quotient will be 19 in Bepen of the File. The Work 


tulloweth. : 
47) 893{19 deep in File. 


A7 


423 
423 


— — 


(9) 


169 
it 
60, 
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Queſt. 6. There is a Table whoſe ſuperſi al Content is 
72 Feet, and the Breadth of it at the En is ._ 
Peet ; now I demand what is the Length of this 3/72 24 
Table? Facit 24 Fe:t long; for if you divide 72, 
the Content of the Table in Fe-t, by 3, the 8 


Breadth of it, the Quotient is 24 Feet for th: 12 
Length thereof, which was required. Sce the 12 
Operation in the Margent. (0) 


The Prof of Multiplication ard Diviſion. 
Waltiplication and Diviſion interchangeably prove each 
other; for if you would prove a Sum in Div, whether 
the Operation be right or no, multiply the Quotient by 
the Diviſor, and if any thing remain aſter Di- 


viſion is ended add it to the Product, which Pro- 7654 
duct, if your Sum was rightly divided, will be 3242 


equal to the Dividend. And contrarywiſe, if 15788 
vou would prove a Sum in W-/tiplication, divide 39616 
the Product by the Multiplier, an if the Work 15308 
was rightly performed the Quotieat will be 22952 
equal to the Multiplicand. Sce the Ex imple, 24814288 
where the Work is done and undone. Let 765 

be given to be maltiplied by 3242, the Ero dus will be 
2814268, as by the Work appeareth. 

And then if you divide the {aid Product 218 14268 by 3242 
the Multiplier, the Quotient will be 7654, equal to tlie 
ven Multiplicand. 

3242) 24814268 (765 4 


22694 © 
21202 
19452 
17506 
16210. 
12968 
12968 
(0) 
la like manner (to prove à Sum or Number in Di, 
uv 24814268 were divided by 3242, the Quotient will be 
found tg be 7654 ; then four Proof, f yOu multiply 765.4 
the Quotient, by 3242 the Diviſor, the Product will amount 
to 24314268, equal to the Dividend. 
vou may prove the laſt, or any other Example in 
Multiplication, thus, viz. divide the Product by the Multipli- 
cant, and the Quotient will be equal to the Multiplier. 
dec the Work. 
C 3 7654 
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7654 
— 
15308 
3c616 
15 308 
22952 


705 4, 24814268 3242 


(0) 

From whence there ariſes this Corollary, that an _ 
rat ion in Divi/ton may be proved by Diviſion; for if ter 
your Liviſion is ended, you divide the Dividend by the 
Quotient, the new Quotient thence ariſing will be equal to 
the Diviſor of the firſt Operation ; for Tryal whereof let 
the laſt Example be again repeated. 


3242) 24814268) 7654 


22694 
21202 
19452 

17506 
10210 
12968 
12968 
0) 

For Proof whereof divide again 24814268 by the Quo- 
tient 7654, and the Quotient hence will be equal to the 
fi:it Diviſur 3242. See the Work. 

7654) 24814268 (3242 


22692 
i "18522 
15 308 
32146 
30616 
15 308 
15 308 
(0) 


10+ 
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But in proving Diviſion by Diviſion, the Learner is to 
Merve this following Caution; That if after his Diviſion 
«ended, there be any Remainder, beſc re yuu go about to 
or we your Work, ſubtract the Remainder out of your 
Dividend, and then work as in the following Example, 
where it is required to divide 43876 by 765; the Quotient 
here is 57, and the Remainder is 271. Sec the Work tol- 
wing. 


765043876 57 


3325 
5620 
$355 
(271) 

Now to prove this Work, ſubtract the Remainder 271 
out of the Dividend 43876, and there remaincth 4360s, for 
2 new Dividend to be divided by the former Quotient 57, 
an the Quotient thence ariſing is 765, equal to the given 
Divifor, which proveth the Operation to be right. 


43876 
271 


5743605 (765 


339 
370 
342 


285 
285 


(0) 


Thus we have gone through the four Species of 4rit4- 
metick, viz. Addition, Sub traction, Multiplication and Divi- 
fin, upon which all the following Rules, and all other 
Operations whatſoever that are poſlible to be wrought by 
Numbers, have their immediate Depen lance, and by 
them are reſolved. (Vide Gem. Ki. Arith. par. 1.) There- 
fure before the Learner make a farther Step in this Art, let 
him be well acquainted with what has been delivered in 
the foregoing Chapter, 


& 4 


(36) 


— 


CGH AF, VIII 
Of Reduction. 


1.) £47 is that which brings together two or more 

Numbers of different Denominations into one De. 
nomination ; (Hs Arith. c. 13. p. 60.) or it ſerveth to 
change or alter Numbers, Money, Weizht, Meafure or 
Time, from one Denomination to another; and likewiſe 
to bridge Fractions to the loweſt 'T erms : All which it 
doth ſo preciſely, that the firft Proportion remaineth with. 
cut the leaſt Jot of Error or Wrong committed ; ſo that it 
belongeth as well to Fractions as Integers, of which in the 
proper Place. Reduct ihn is generally performed either by 
M-[tiplication or Diviſion ; from whencs we may gather, 
That 

2. Re dit jou is either deſcending or aſcending. 

3. Reduf#i;n deſcerding, is when it is required to reduce 
a Sum or Number of a greater Denomination into a lefler ; 
which Number, when it is fo redu« cd, ſhall be equal in 
Value to the Number firft given in the greater Denomina- 
tion; Fug. Arith. 7, 2, 3, 4.) as if it were required to 
knuw how many Shillings, Pence or Farthings are equal in 
Va ue to 2001. or how many Ounces are contained in 45 C. 
Weight; or how many Days, Hours or Minutes there are 
in 2% Years, &c. And this Kind of Redtttou is generally 
peri med by Multiplication, 

4. Redniiion aſcendipg, is when it is required to reduce 
or brirg a Sum or Number of a ſmaller Denomination into 
a excater, which ſhall be equivalent to the given Number; 
5 ſuppoſe it were required to find out how many P unds, 
Shiil:ngs or Pence are equal in Value to 43785 Farthings; 
or how many Hundreds are equal to, or in 3748 Pounds, 
c., And this Kind of Reduition is always performed by 
Diviſioa. 

5. When any Sum or Number is given to be reduced 
ino another Denomination, you are to conſider whether 
it cueht to be reſolved by the Kule deſcending cr + 
ending, c. by Multiplication or Diviſion : If it be to be 


perfornied by Meltip/ication, conſider how many Parts of 


the Denomination into which you would reduce it are 
contain'd in an Unit or Integer of tlie given Number, and 
multiply the ſaid given Number thereby, and the Product 
thereof will be the Anſwer to the Queſtion. As if the 
Queſtion were, in 38 Pounds how many Shillings ? Here! 

conſider 


1 


— 
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conſider, that in 1 Pound are 20 Shillings, and that the 

Number of Shillings in 387. will be 29 times 38, where- 38 

fore I multiply 387. by 20, and the Product is 769, and 2, 

HA many Shillings are contained in 38/. as in the Mar- 6 
rgent. 

But when there is a Denomination or Denominations be. 
tween the Number given and the Number requ.red, you 
may, if you pleaſe, reduce it into the next inferior Deno- 
mination, and then into the next lower than that, &c. until 
you have brought it into the Denomination required, As 
fr Example, Let it be demanded in 132 Pounds ho] many 
Farthings? Firſt, I multiply 132, the Number of Puunids 
given, by 20, to bring it into Shillings, 


and it makes 2640 Shillings, then do 1 132 Pounds 
multiply the 2640 Shillings by 12, to bring 20 

them into Pence, and it produceth 316859, 2540 Shil. 
and ſo many Pence are contained in 2040 12 


Shillings, or 132 Pounds; then do I multi- 5288 
ply the Pence, tiz. 31680 by 4, to bring 2640 

them into Farthings becauſe 4 Farthings P 

is a Penny) and I find the Product thereof 310 renee 
to be 126720, and ſo many Farthings are 4 

equal in Value to 132 Pounds. As by the 126725 Farth, 
Work in the Margent. ; 

6. And if the Number propoundel to be reduced is to be 
divided, or wrought by the Rule aſcending, confider how 
many of the given Number are equal to an Unit or Inte- 
ger, in that —— to which you would reduce 
your given Number, and make that your Divitor, and the 
given Number your Dividend: and the Quotient thence 
ariſing will be the Number ſought or required. As for 
Example, Let it be require to reduce 2645 
8 N Pounds. 1 couſider . 
that 20 Shillings are equal to une Pound, 22 0 
wheretore I 3 280 the given Nu n- Þ) 2549 * 


der, by 20, and the Quotient is 132 an 2 

lo many Pounds are containe.l in 2540 3 
Saulings. In R-dadtioz delcending and 8 
alcencling, the Learner is a tvited to take — 
particular Notice of the Tables delivered bd 
in the ſe ond Chapter of this Book, whe: c * N 
he may be informed what Multipliers an (9) 


Divifors to make utc of in the reducing of 
any Number to any other Denom:nition whatſoever, 
elpectally EAN Money, Weights, Meutures, Lime, and 
SOON ; But in this la e it is not cunvrent'c::t ty meide 
unh tyreign Cons, Weights or Mealures, 

C 5 But 
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But- If, in Reduction afcending, it happens that there is a 
Denomination or Denominations between the Number 
given-and the Number required, then you may reduce 
vour Number given into the next ſuperior Denomination, 
ind when it is fo reduced, bring it into the next above 
that, and ſo on until you have brought it into the Deno- 
mination required. As tor Example, Let it be demanded 
in 126729 Farthings how many Pounds? Firſt, I divide 
my given Number, being Farthings, by 4, to bring them 
into Pence, becauſe 4 Farthings make one penny, and there 
are 31680 rence; then 1 divide 31689 Pence by 12, and the 
Ougrient giverh 2640 Shillings ; and then 1 divide 2640 
Villings by 20, and the Qustient giveth 132 Pounds, 
wiich are cqual in Value to 126720 Farthings. See the 
whole Werk as it fuLowerh. 


12) 200 L. 
4126720 (31:80 (2640 (132 


12 24 2 
6 76 © 
4 72 6 
27 48 4 
21 48 4 
32 05 (O) 
32 
0 


7. When the Number given to be re- 


J. y. 4. duced conſiſteth of diverſe Denomina- 

48 13 10 tions, as Pad, Shilli.os, Pence and 

20 Farthings; or of Hundreds, Quarters, 

969 Shil. Pounds and Graces, &c. then you are to 

Add 13 reduce the higheſt, or greateſt, Denomi- 
Sum J73 $44. nation into the pext inferior, and add 
3 thereunto the Number ſtanding in the 
= Lenomination which your ercateft or 


higheſt Number js relluced to; then 
. r duce that Sum into the next inferior 
11676 Peuce Penomination, a lding thereto the Num. 

Ad 10 ber ſtanding in that Denomination; do 
Sum 116086 {> until you have brought the Number 
955 _ given into the D.nonumation propoſed. 
As if it were require] to re luce 487. 13s 104. into Pence: 
Firſt, [ bring 4%. into Shülings, by multiplying it by 20, 
and the Product is 900 Shillings, to which 1 add the 13 


Shllings, and they make 973; then I multiply 973 by 12, 
to 
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to bring the Shillings into Pence, and they make 11676 
Pence, to which I add the 104d. and they make 11685 Pence 
for the Anfwer. Sce the Work done. 

8. If, in Reduction aſcending, after Diviſion is ended, 
any thing remain, ſuch Remainder is of the ſame Denomi- 
nation with the Dividend. 

E 8 In 4783 Farthings, I demand how many 
pounds! | 

Firſt, I divide the given Number of Farthings, viz. 4783, 
by 4, to bring them into Pence, and the Quotient is 1195 


Penec, and there remaineth 3 after the Work of Diviſion is | 


ended, which 1s 3 Farthings. 

Again, I divide 1195 Pence (the {ail Quotient) by 12. 
to reduce them into Shillings, and the Quotient is 99 
Shill:ngs, and there is a Remaimler o. 7, which is 7 Pence. 

An then I divide 99 Shillines (the laſt Quot ent) by 20, 
to bring it into Pounds, and the Quotient is 4. and there 
remaineth 19 Shillings; ſo I conclude that m 4783, the 
propoted Nu:.ter of Farthings, there is 4 Fun s, 19 
Shiliines, 7 Fence, 3 Fathings. View the following 


Operation. 
| 12) 2/0) 
44783 (1195 (9% (4 Pounds 
4 18 8 
7 116 (1), Shillings 
4 108 
38 rem. 7, Pence 
36 . „ 8 
23 Facit 4 19 O07 3 
25 
Rem. 3) Farthings. 
More Examples i Reduction of Cuin, 
Ct. 1. In 439. how many Shilliags? 4387. 


Fur t $760 Shilimgs; tor by multiplying the 25 
438 by 20, the Product amounteth to to much. Facit $76 
dee the Work in the Margent. 1 
Q:c/t. 2. In 4671. how many 457 Pounds 
Pence? Firſt, multiply the given 20 


Nunter of rounds 467 by 20, —9340 
to bring it into Shlungs, and it 12 
mike, 9349 Shih ings; then multi- — 
p'y the Shilliugs by 12, and t pro- * 
ducctii 112080 Fence, as in tlie 8 
Margent. Facit 11280 Pounds 


Or 


os” Redudion. Chap. 8, 
467 Pounds Or it may be reſolved thus, vir, 


240 multiply the given Number of Pound 
718580 467, by 240, the Number of Pence 
934 in a Pound, and the Product is the 


F.cit TI Pence fame, viz. 112080 Pence as by the 
Operation appeareth. 


_ Qreft, 3. In 56737. how many Farthings ? Firſt, multi. 
as op given Number by 20, to bring it into Shil ings, 
and it produceth 1134692 Shillings; then multiply that 
Product by 12, to bring it into 3 and it produceth 
1361520 Pence; then, laitly, multiply the Pence by 4, and 
t produceth 5446080 Farthings. 
$673 Pounds 
2 


0 
113460 Shillings 
12 


226920 
113460 
1361520 Pence 


4 
Facit 5446080 Farthings. 

Or this Qneſtion might have been thus reſolved, viz, 
multiply 5673, the given Nu ner of the Pounds, by 960, 
the Number of Farthings in a Pound, and it produceth the 
tame Effect, as you may ſee by the Work. 


$673 Pounds 20 Shillings 
950 12 
340380 240 Pence 
1057 2 
Facit 5440080 Parthings 900 terthings. 


Otherwiſe thus: Fiſt bring the given Number 5673 /. 
into Shillings, and multiply the Shillings by 48, the Num- 
ber of Far Hines in a Shilling, and the fame Effect is there- 
by likewiie produced, viz. 

567 3 Pounds 12 Pence 
20 4 
113460 Shi/lings 48 
BEAST 
907680 
45384 
Fucit 6440080 | 

T::e{e va 10us Ways of Operation are expreſſed to inform 
the Judgment of the Learner with the Reaſon of the Rule. 
More Ways may be ſhewn, but theſe are ſufficient even for 
the mcaneſt Capacities. 


Qreft, 


iz, 


he 
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4. In 458“. 167. 7d. Zart. how many Farthings ? 
172 ele this ſtion, conſider the 7th Rule of this 
Chapter, and work as you are there directed, and you will 
£4 the aforeſaid given Number to amount to 440479 Far- 
things, viz. 
N 
458 16 7 3 
20 


9169 
Add 16 Shillings 
Sum 9176 Shillings 


110112 Pence 
Add 
Sum 110119 Pence 


440476 Farthings 
Add 


Sum 440479 Furthings. 


This laſt Queſtion, or any other of this Kind, may be 
more conciſely reſolved thus, viz. When you —_ the 
Pounds by 20, to bring them into Shillings, to the Product 
pf the firſt Figure add the 2 ſtanding in the place of 
nits in the Denomination of Shillings ; but becauſe the 
it Figure in the Multiplier is o, I ſay, o times 8 is nothing, 
ut 6 is 6, which I put down for the firſt Figure in the 
roduct, then becauſe the Multiplier is o, I go on no fur- 
er with it, for if I ſhould the whole Product will be o, 
ut proceed ; and when I come to n—_— by the ſecond 
ure in the Multiplier, to the Product of it 1 add the Fi- 
re ſtanding in the Place of Tens in the Denomination of 
dlullings, which is 1, ſaying, 2 times 8 is 16, and the ſaid 
gure 11s 17 ; then I ſet down 7, and carry the Unit to the 
roduRt of the next Figure, as is directed in the 5th Rule 
If the 6th Chapter foregoing, and finiſh the Work; ſo that 
ow you may have the whole Product and Sum of Shillings 
t one Operation, which is the ſame as before: and when 
ou multiply the Shillings by 12, to bring them into Pence 
aker the ſame manner, add to the Product the Number 
nding in the Denomination of Pence, and fo when you 
ultipiy the Fence by 4, to bring them into Farthings, 
dd to the reduct the Number ſtanding under the Denoini- 
tion of Farthings. See the laſt Queſtion thus wrought, 


458 


Redudion. 


. # 6, 4% 
458 16 7 3 


20 
9176 dnillings | ; 


Facit 44049 Farthings. 

After the Method laſt preſcribed are all the following Ex- 
amples, that are of the ſame Nature, wrought and reſolxed. 

Cre. 5. In 5375866 Farthings, I demand how many 
Pounds, Shillings and Pence? ; - 

To reſolve this Quettion, Firſt, Id vide the given Num. 
ber of Farthings by 4, and the Quotient is 1093966 rence, 
and there remait.eth 2 after the Diviſion is ended, which 
(by the 8th Rule turegoing) is two Farthings; then I divide 
1093966 Fence by 12, and the Quotient 891163 Shillings, 
and there remainceh 10 after Diviſion, which, by the taid 
$th Rule is to many Pence, viz, 10% then | divide g1163 
Shillings by 2o, and the Quotient is 4558/. and there re. 
maineth 3 Shillings, fo the Work is tinith'd, and I find 
that in 4375866 Farthings, there are 4558/. 3s. L104, 27. 
Sce the Operation. 


7 


. 12 20 J. 
4, 4375866( 1293966 91163(4558 


© S& © &'s 4 e * 


eee 


„ 


(2 . ©: 
Facit 4558 3 10 2 


C1ejh, 


Q ef, 


eh. 
| 20 . 
543758 (10939 (545 19 6 
4 hk 
37 9 
1 
8 
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Queſt. 6. In 4386“/. I demand how many Groats? 

To retolve this Queſtion, I reduce the given Number of 
Pounds into Shillings, and they are 87720 Shillings; now 
| conſider that in a Shilling are 3 Groats, therefore I mul- 
tiply the Shillings by 3, and it produceth 253160 Groats. 
vec Tc Work. 

4386 Pounds 
25 


$7729 Shillings 


Facit 263169 Groats 


This Queſtion might have been otherwiſe reſolved thus, 
viz, conſidering that in a round (or 20 Shil.ings) there are 
three times 20 Groats, which makes 60, by which I multi- 
ply the Number of Pounds given, and it producetn the 
lame Eftect at one Operation, as tolloweth. 

4386 Pounds 
0 Groats in 207. 
Facit 263160 Groats in 43860. 

Queſt. 7. In 43758 Three-pences, I deſire to know how 
many Pounds? | 

To reſolve this, and many ſuch like Queſtions, Firft, I 
divide my given Number of Three-pences by 4, becaule 4 
Three-pences are in a Shilling, and the Quotient is 10939 
Shillings, and there remaineth 2 after Diviſion is ended, 
which is 2 Three-pences (by the 8th Rule of this Bay 
which are equal in Value to 64. then I divide 10939 Shil- 
lings by 20, and the I giveth 546/. and 197. re- 
mains; ſo that I conclude in 43758 Pieces, uf Three-pence 
per Piece, there are 546/. 195. 64. as by the Work appear- 


38 19 Shillings 
36 
(2) Three-pences, or 61. 


This 


— 
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This Queftion might have been otherwiſe reſolved thus, 
viz. Firſt, multiply the given Number of Three-pences, 

3758, by 3, the Number of Pence in Three-pence, and 
* Produd, viz 131274 15 the Number ot Pence equal to 
the given Number of Three-pences, which Number of 
Pence may be brought into Pounds by dividing by 12, and 
by 20, and the Quotient you will find to be equal to the 
former Work, 546/. 197. 6d. 


43758 
—ů x  :. d 
12) 131274 (1093'9 (546 19 6” 
 _ ——_— 
112 9 
18. 8B 
47 13 
3 
114 re. (19) Shillings 


108 
(6) pence remains 


Or thus, Divide the given Number of Three-pences by 
the Number of Three-pences in a Pound, or 20 Shillings 
(which you will find to be 80, if you multiply 20s. by 4, 
the Number of 'Three-pences in a Shilling, and you will 
find the Quotient to be 546/. as before, and a Kemainder 
of 78 Three pences; and if you divide thoſe 78 'Three- 

ences by 4, becauſe there are 4 Three-penccs in a Shil. 

ing, you will find the Quotient to be 197. and 2 'Three- 
pences remain, which ale equal to 64. winch is the fame 
that was beſore ſound. 


80043758 (545 19 6 29 


30. 
"2, Turee-pences, or 64. 


Qreft 
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Queft. 8. In 4785 J. 13 5. how many Pieces of 139. + 


per Piece ? 


This Queſtion cannot be refolyed by Reduction de. 
ſcending or aſccending abſolutely, becauſe 134. 2 is no even 
Part of-a Pound, but rather by them jointly, wiz by 
Multiplication and Diviſion ; but if you bring the Num. 
ber given into Half-pence, and divide the Half. pence by 
the Half-pence in 134 4. wiz. 27, the Quotient will be 
the Anſwer : For having brought 4785/. 135. into Half. 
pence, I find it makes 2297112, which I divide by 27, 
becauſe there are ſo many Half-pence in 134. J. and the 
Quote gives 85078 Pieces of 134. k, and 6 Half.pence 
remain over and above. Obſerve the Work following. 


J. 1. d. 
4785 13 13 K 
20 2 
95713 Shillings 27 Half.pence 
24 Half-pence in a Shilling 
382852 
191426 


2197112 Half. pence is the g'ven Number 
27) 2297112 (8578 Pieces of 13d. 


216 
2 
135 


211 
189 


— — 


222 


21 
Remain (+) Half-pence 
It would have produced the ſame Anſwer, if you had 
reduced your given Number into Farthings, and divided 
by the Farthings in 134. 4, wiz. 54, (for always the Di- 
vidend and the Diviſor muſt be of one Denomination) — 
then 


und. IA "Water e ag_s CEE —. * N 
— — ðU c 7˙c„ «˙»˙ K . 


——— — 
_ — 


% 
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then would have had a Remainder of 12 Farthings, 
which are equal in Value to the former Remainder of 6 
Halft-pence, as you may prove at your Leifure. 

Queſt. 9 In 540 Dollars, at 47. 47 per Dollar, how many 
Pounds ſterling ? | 

Firſt, bring your given Number of Dollars into Pence, 
and then your Pence into Pounds, according to the former 
Di. ections, thus, in 47. 44 viz. a Dollar, you will find 52 
Pence, by which multiply 540 Dollars, and it produceth 
28080 Pence, which if you divide by 240, the Pence in one 
Pound, the Quotient will give you 117/. which ate equal 
in Value to 540 Dollars, at 4. 4. per Dollar. 

4. 4. 


540 4 4 
C2 12 
1080 52 
2700 


—— 


The foregoing Queſtion might have been otherwiſe 
wrought thus, viz. multiply 540, your given Number of 
Dollars, by 13, the Number of Groats in a Dollar, or 4: 
44. and it produceth 7020 Groats, which divide by 60, the 
Groats in one Pound, or 20 Shillings, and the Quote is 
117, as before. See the Work. 
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| 
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Queſt. 10. In 5473$6 Pieces of 4d. 4 per Piece, I de- 


nand how many Pounds, Shillings and Pence ? 


Firſt bring your given Number of Four-pence Half. 
enny all into Half-pence, which you will do if you 


multiply by 9, the Number of Half-pence in 4. x, and 
he Product is 4926474 Half pence, which are brought 


ito Pounds, if you divide them by 24, the Halt-pence 


n a Shilling, and 20, the Shillings in a Pound, it makes 
1026 30. 95. gd. 


d. 
4 * 
547386 - 
9 — 
—— 2 * 9 Half.pence 
24) 4926474 (205260 (10263 
48 2 
1:6 05 
120 4 
64 12 1. K 
48 12 Facit 10263 53 9 
167 6 
144 
234 rem () Shilings 
21 


Remains (18) Half-pence, or 94. 

Qe/t. 11. In 43687. I demand how many Pieces of 64. of 
47. and of 24. of each an equal Number? That is to ſay, 
What Number of Six-pences, Groats and T wo-pences will 
wake 43687. and the Number of each equal ? a 

The Way to reſolve Queſtions of this Nature, is to add 
the ſeveral Pieces into Which the given Number is to be 
brought into one Sum, and reduce the given Number into 
the lame Denomination with their Sum, and to divide the 
laid given Number to redu-ed by the faid Sum, and the 
Quotient will give you the exact Number of cach Piece: 
Aud atter the ſame Method will we procecd to relolye the 
preſent Queſtion, viz. | 

4385 


— * 
— — L — — 


r 
N 
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4386 Pounds 64. 
240 Pence 41. 
175440 — 
8772 Sum 12. 
12 1062040 $7720 
, ON 
92 
84 
86 4. d. 
84 F. ci $7720 Pieces of 6 4 1 
24 
24 
(0 


So that I conclude by the Operation, that 87720 Six. 


pences, and 87720 Groats, and 87720 Two-pences, are 


Juft as much, or equal to 4386/7. or if you admit of 57. to 
thus divided, it is equal to 5 Six-pences, and 5 Four- 
pences or Groats, and 1 

Another Queſtion of tlie ſame Nature with the laſt may 
be this following, viz. 

Dueft. 12. A Merchant is defiroys to change 148 /, 
into Pieces of 13d. 4, of 1:4. of 9d. of 6d. and of 44d. 
and he will have of each ſort an equal Number of Pieces, 
I defire to know the Number ? | 

Do as you were taught in the laſt Queſtion, wiz. add 
the ſeveral Pieces together, and reduce the Sum into 
Half-pence ; then reduce the Sum to be changed, vis. 
148/. into the ſame Denomination, and divide the greater 
by the leſſer, and in the Quotient you will find the An. 
ſwer, wiz. 798, which is the Number of each of the 
Pieces required, and 18 remaineth, which is 18 Half. 
pence, by the $th Rule of this Chapter. See the Work 


as followeth. 
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4. J. | 4. 
. 148 13 K 
4. 240 Iz 
4. — — 9 
5920 6 
269 4 
35520 Pence in 148). Sum 44 4 
1 2 — | 
9 71049 Half-pence 909 Half pence 
89) 71045 (798 Pieces of each Sort | 
623 
Six. — 
are 874 
r, to 801 | 
Our- 1 f 
| 732 
* 712 
8, | 
44 Rem. (18) Halt. pence | 
ces, | 


The Truth of the two foregoing Operations will thus be 
add proved, viz. multiply the Anſwer by the Parts or Pieces 
into which the given Number was reduced, and having 
added the ſeveral Products together, if their Sum be 
equal to the given Number the Anſwer is right, other- 


2 wiſe not; ſo the Anſwer to the 1 1th Queſtion was 87720, 
the which is proved as followeth, viz. 
alf. : 2 
ork Six.-pences make 2193 
87720 Four-pences make 1462 
Two-pences make 731 


. The total Sum of them 486 which was 
the Sum given to be changed. 
148 The Anſwer to the 1zth Queſtion was 798, and 18 
Half pence remained after the Work was ended; now the 
Truth of the Work may be proved as the former, viz. 


793 
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11 . 

k Pieces of 134. K make 44 17 9 

(|| Pieces of 1: mike 39 18 o 

1 98 < Pieces «f g make 29 18 6 

| l 0 ieces of 6 make 19 19 © 

1 Pieces of 4 make I WV 

ij and 18 Half-pence, or 9d. remain co Oo 9 

[| The total Sum of them 148 co o 
which total um is equal to the Number that was fir 
given to te changed, and thereture the — wa 

1 rightly periormed, 

1 Reducion of Troy-aweic ht. 5 


| We come now. to give the Learner a few Examples in 
| Troy-we ght; iñ w orking whereof he muſt be mindful 
of the Table of ! r-y-weight delivered in the ſeconi 
Chapter of this Bock. 

Queſt. 13. in 482 th. 99%. 13 pave. 21 gr. how many 


| | Grains ? | 

| th ox. fret. gr. Multiply by 12, by 20, 

| 482 7 13 21 and by 24, taking in tie , 
| 12 | Fiz ures ſtanding in the (ll 4 
0 771 veral Denominations; 1 
1 192 cording to the Directio 4 


given in the ſeventh R « 
of this Chapter, and yol « 
will find the Product to bt 

2789013 Grains, which! 


| 5751 Ounces 
| 27 
11583; Penny-weight 


| 3 the Number required, offl (: 
| 403333 Anſuer to the Queſtion 1 
231669 See the whole Work, as 1 2 

Fac. 2782013 Grains the Margent. P 


Queſt. 14 In 2790513 Grains, I demand how mat 


. Pounds, Ounces, Penny- weights and Grains ? 1 
This is but the foregoing Queition inverted, and is rl . 

ſolved by dividing by 24, by 25, and by 1:, and Wl 
Anſwer is 48 2!b. 7 92. 13 . 21 gr. 


1 
20 7 
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29 2780913015833 (59182 th 


Reduction. 


240 12 


71 


24 OY: 48 
38 ts 99 
24 14 96 
140 13 31 
; firf 1:0 18 24 
| wa — — _ — 
200 3 Rem. 7 Ounces 
192 2 


— — — 


$1 Rem. 13 Penny-weight 


les In ; 72 

nCtul ans pin k oz. prof. gr. 
ECOnd 93 Facit 493-7 - 13 :: 8 
many 3 


Remains 21 Grains 
Duel. 15. A Merchant ſent to a Goldſmith 26 Ingots 
of Ilver, each containing in Weight 2 b. 4 oz. and or- 
dered it to be made into Bowls of 2b 8 K. per Bowl, and 
Tankards of 1b 492. per piece, and >alts of I. Lb t. 
fer Saft, and 5poons of 1 oz IN. per Spoon, and of 
each an equal Number ; I defire to know how many of 
each fort he mult make? 

This Queſtion is of the ſame Nature with the x 1th and 
t:th Queitions foregoing, and may be anſwered alter the 
ſame Method, wiz. Firit, add the Weight of the ſeveral 
Veſſels into which the Silver is to be made into one Sum, 
and reduce it to one Denomination, and they make 1248 
Penny-weights ; then reduce the Weight of the Ingot into 
the ſame Denomination, w:z. Penny weights, and it makes 


e Penny-weigats, and multiply them by the Number of 
1 Ingots, wiz. 16, and the Product will give you the Weight 
* be of the 16 lngots, wiz. £960; then divide the Product by 


the Weight of the Veſſels, viz 1248, and the Quotient 
MW giveth you the Aniwer to the (Queſtion, vix. 7, and 224 
beat. remaineth over and above. 

| 2 15 
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28 
20 

560 Penny- weights 
16 Ingots 


1 
1 
bi 


1 3360 

569 
1 1248) 8960 (7 Veſlels of each 
| 8736 


Rem. 224 Penny weights 


| The Proof of the Wark is as followeth, viz. 


W oz. paul. 1 
Bowls of 2 ©8 doo per Bowl, is 18 ©8 oo th 
Tankardsof t c6 oo per Tank. is 10 06 oo 
| 7”? Salts of © 10 10 per Salt, is cs 01 10 
1 Spoons of © o 198 per Spoon, is ol cl es 
| 224 Penny-weight remaining O0 11 04 
| 


37 o ©o 


k 

, 

| 

1 80 that you ſee the Sum of the Weight of each Veſſel, 
| together with the Remainder, is 37th 40, which is equal 
| to the Weight of the 16 Ingots delivered; for if 37th 4%. 
| be reduced to Penny-weight, it makes 8 960. 


Reduction of Averdupois- weight. 


In reducing Averdupois weight, the Learner muſt have 
Recourſe to the Table of Averdupois- weight, delivered in 
the ſecond Chapter. 


9 


N.. 
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ft, ; = gr. th 
20 Aue. 16. In 47C. ter. 20th 110 
o how many Ounces? Xlultiply by 4, 4 
10 by 28, and 15, and the laſt Pro- — 
18 duct will be the Anſwer. vir. 189 Quarters 
0 84992 Ounces. See the Margent. 28 
O — 

1512 

380 

7312 * 

16 
31872 
5312 


Facit $4992 Ounces 

Queſt. 17. In 84992 Ounces, I demand how many 
C. 9rs. th and ox. 

This is the foregoing Queſtion inverted, and wil! be 

reſolved, if you divide by 16. by 23. and by 4, and tie 


Anſwer is 47C. 197. 251b equal to the given Nuniber in 
oo the foregoing Queition. 
oo 
— 28) 4) C gr, t oz. 
— 16) 84992 (5312 (189 (47 l 20 os 
1 do 28 16 
oo . 
288 49 251 29 
a 3 
al 1» 272 (1) . 
. 16 152 
: 3s {42d 
ave £2 
* (6) 
10. 1 ReduJing 


' 
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Redut jan of Liquid Meaſure. 


Queſt. 18. In 45 Tuns of Wine, how many Gallons ? 
Mu'tiply by 4. and by 63, the Product is 11340 Gallons 
tor the Aniwer. 


F. cit 11346 Gallons 
ueſt, 10. In 34 Rundlets of Wine, each containing 18 
Gallons, I demand how many Hogſheads ? 

Firſt, find how many Gallons are in the 34 Rundlets, 
which you may do if you multiply 34 by 18, the Content 
of a Rundlet, and the Product is 612 Gailons, which you 
may reduce into —— it you divide them ws „and 
the Quote will beg Hogſheads and 45 Gallons. See the Work. 


34 
18 


27 
34. 

63) 612 (9 hhds. 
567 


— Facit ꝙ hhds, 45 Gal. | 
Rem. 45 Gallons. 
Nel. 20. In 12 Tun, how many Rundlets of 14 Gallons 


per Rundlet. 


Reduce your Tuns into Gallons, and divide them by 
14, the Gallons in a Rundlet, and the Quotient 216, 1s 
your Anſwer. See the Work following. 

I2 


288 


(6) Facit 216 Rundlets. 
RediTion 
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Reduction of Long Meaſure. 
* Queſt. 21, I demand how many Furlongs, Poles, Inches 
* and Bazly<orns will reach from London to Tore, it being 
accounted 151 Miles: 
151 Miles 
8 Furlongs in a Mile 
1208 Furlongs 
_ _qo Poles in a Furlong 
48320 Poles 
11 Half. yards in a Pole 
E 320 
18 EXE 
531520 Half-yards 
ts, 18 Inches in half Yard 
Nt 4252160 
CU 531520 
67360 Inches 
rk WY 3 Barly-corns in one Incl 
Facit 28702080 Barly-corns in 151 Englifh Miles. 
Qzeſt. 22. The —— of the Earth (as all other 
Circles are) is divided into 360 Degrees, and each Degree 
into 60 Minutes, which (upon the Superficies of the 
Earth) are equal to 60 Miles; now I demand how man 
Miles, Furlongs, Perches, Yards, Feet and Parly<orns w 
3al. reach round the Globe of the Earth ? 


360 Degrees 
Ons 60 Minutes or Miles in a Degree 
21600 Miles about the Earth 
| by 8 Furlongs in a Mile 
* 172800 Furlongs about the Earth 


40 Perches in a Furiong 
6912000 Poles or Perches about the Earth 
11 Halt-yards in a Perch 
6912000 
6912000 
2 7003000 Half. yards upon the Earch 
)z8016000 Yards, viz, the Hal yards divided by 2 


1kg048000 Feet about the Earth 
12 Inches in a Foot 


— 

11 

1368576000 Inches about the Earth 
Barly-corns in an ich 


Fin Fa. 4105728020 Bariy<orns D 2 
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And ſo many will reach round the World, the whole 
being about 21600 Miles; ſo that if any Perſon were to go 
round, and go 15 Miies every Day, he would go the whoh 
Circumtlerence in 1440 Days, which is 3 Years, 11 Months, 
and 15 Days. 


Reduftion of Time. 


Queſt. 23. In 28 Years, 24 Weeks, 4 Days, 16 Hours, 30 
Minutes, how many Minutes? 


Years Weeks Days Hours Mig, 
28 1 16 30 
52 Weeks in a Tear. 

60 
142 
1480 Weeks | 


248752 Hours 
60 | 
14925 150 Minutes 


Nete, That in reſolving the laſt Queſtion after the Me 
thod expreſſed, there is luſt in every Year 30 Hours; for 
the Year conſiſteth of 365 Days and 6 Hours, but by mul- 
tiplying the Year by 52 Weeks, which is but $64 Days, you 
loſe 1 Lay and 6 Hours every Year; wherefore to find an 
exact Anſwer, bring the dd Weeks, Days and Hours into 
Hours, and then multiply the Years by the Number of 
Hours in the Year, viz. $766, and to the Product add the 


Hours contained in the 04d Time, and you have the exact 
Time in Hours, which bring into Minutes as before. See 
the laſt Queſtion thus rcſolved: 
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hole Wels Days Hour: 
) £0 24 4 10 
45 2 
ths, Dart Hors 172 
28 365 6 24 
8765 24 594 
172 1456 
, 30 172 730 4144 Hours 
197 8766 Hours in a Year 
228 
249592 Haurs 
65 


14975529 Minutes in 28 Years, an! 4144 Hours, 30 Mi- 
nutes. 

So you ſee that according to the Methods firſt uſed to 
reſolve this Queſtion, the Hours contzine ! in the given 
Time are 248752; but according to the laſt, beſt, or truęſt 
Method, they are 249592, which exceeds the former by 
840 Hours, 

But for moſt Occaſions it will be ſufficient to multiply 
the given Years by 36g, and to the Product 244 the Days 
in the odd Time, if there be any, and then there will be 
only a Loſs of 6 Hours in every Year, which may be ſup- 
pled by taking a fourth Part of the given Years, an l add- 
ing it to the containe:l Days, and you have your efire, 

Queſt. 24. In 438557540 Minutes, how many Years ? 

Ve- Facit 834 Years, 4 Days, 19 Hours. 


for 87 Years Diys Hours 
al- 61043865754 0(7310959 834 4 19 
/OU . 
an 42_ 70128 
nto : 18 25815 
of 18 26298 
the "4 35179 
_ 6 35964 
on "67 27 115 4 Days 
—— f 

35 2 

39 Rem. (19, Hours 
ets - 54 

— 4 


| Tl : 

ue ſ. 25. I deſire to know how many Hours an 1 Minutes 
it is fince the Birth of our Saviour Jeſus Carijt, being ac. 
counted 1751 Years? | 

D 3 This 
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This Queſtion is of the ſame Nature with the 24th fore- 
going, and after the ſame Manner is reſolved, viz. multiply 
the given Number of Years by 8766, the Product is 15349266 
Hours, and that by 60, and the Product is 920955960 Mi- 
nutcs. Sce the Work. 

1751 Years 
$8766 Hours in a Year 
10506 
10506 
12267 
14008 


15349266 Hours in 1751 Years 
60 


920955960 Min, in 1751 Years 

Note, That as Multiplication and Diviſion do inter- 
changeably prove each other, ſo Reduction deſcending and 
—_—_ prove each other by inverting the Queſtion, as 
the 13th and 14th, and likewiſe the 16th and 17th Que- 
ſtions foregoing, by Inverſion, do interchangeably prove 
each other. The like may be performed for the proof of 
any Queſtion in Reduction whatſoever. 


CHAP. IX. 


Of Comparative Arithmetick, viz. the Rela- 
tion of Numbers one to another. 


3. F*Ormparative Arithmetick is that which is wrought by 

Numbers, as they are confidered to have Relation 
one to another, and this conſiſts either in Quantity or in 
Quality. Vide Boetius's Arith, lib. 1. cap. 21. 

2. Relation of Numbers in Quantity, is the Reference 
or Reſpect that the Numbers themſelves have to one ano- 
ther, where the Terms or Numbers propounded are —_— 
two, the firſt called the Antecedent, and the other 
Conſequent. See Wing. Arithm. 

3. The Relation of Numbers in Quantity conſiſts in the 
Ditterences, or in the Rate or Reaſon that is found betwixt 
the Terms propounded, the Difference of two Numbers 
being the Remainder found by Subtraction (according to 
Aljted) but the Rate or Reaſon betwixt two Numbers 
is the r of the Antecedent divided by the Conſe- 

uent; ſo 21 and 7 being given, the Difference betwixt 

em will be found to be 14, but the Rate or Reaſon that 
is betwixt 21 and 7 will be found to be triple Reaſon, for 
21 divided by 7 quotes 3, the Reaſon or Rate. | 


4. The 


442 
Ore- 
ply 
266 


fer- 


, as 
ue- 
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4. The Relation of Numbers in Quality (otherwiſe 
called Proportion) is the Reference or Reſpect that the 
Reaſon of Numbers have one unto another; therefore the 
Terms given ought to be more than two. Now this Pro- 
portion or Reaſon between Numbers relating one to ano- 
ther, is either Arithmetical or Geometrical. 
Arithmetical Proportion is, when diverſe Numbers 
differ one from another by equal Reaſon, that is, have 
equal Differences, (by ſome called Progreſſion.) 

So this Rank of Numbers, 3, 5, 7, 9, 11, 13, 15, 17, 
differ by equal Reaſon, viz. by 2, as you may prove. _ 

6. In a Rank of Numbers that differ by Arithmetical 
Proportion, the Sum of the firit and laſt Term being 
multiplied by half the Number of Terms, the Product is 
the total Sum of all the Terms. 

Or, if you multiply the Number of Terms by the half 
Sum of the firſt and laſt Terms, the Product is the total 
Sum of all their Terms. : 

So in the former Progreſſion given, 3 and 17 1s 20, 
which multiplied by 4, viz. half the Number of Terms, 
the Product gives $0, the Sum of all the Terms: Or 
multiply 8 (the Number of Terms) by 10, halt the Sum 
of the firſt and laſt Terms; the Product gives $9 as betore, 

So alſo 21, 18, 15, 12, 9, 6, 3, being given, the Sum 
of all the Terms will be 1 to be $4; for here the 
Number of Terms is 7, andthe Sum of the firſt and laſt, 
(viz. 21 and 3) is 24, half whereof (viz. 12) multiphed by 
7, produceth 84, the Sum of the Terms {ought. 

7. Three Numbers that differ by Arithmetical Propor- 
tion, the Double of the Mean (or midille Number is equal 
to the Sum of the Extremes. WR 

80 9, 12 and 15 being given, the Double of the Mean 
12 (viz. 24) is equal to the Sum of the two Extremes, 9 


and 15. 

8. Four Numbers that differ by Arithmetical Proport on 
either continued or interrupted) the Sum of the two 

leans 1s equal to the Sum of the two Extremes. 

So 9, 12, 18, 21, being given, the Sum of 12 and 18 
will be equal to the Sum of 9 and 21, viz. 30: Alo, 6, 8, 
14, 16, — given. the Sum of 8 and 14 1s equal to the 
Sum of 6 and 16, viz. 22, Sc. Sce Wingate's Aritb. c. 35. 

9. Geometrical Proportion by ſome called Geometrical 


Progreſſion) is when diverſe Numbers differ, according to 


like Reaſon. 

SO 1, 2, 4, 8, 16, 32, 64, Cc. differ by double Reaſon, 
and 3, 9, 27, 81, 243, 729, differ by triple Reaſon ; 4, 16, 
64, 256, Cc. differ by quadruple Reaſon, c. 

D 4 10. In 
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10. In any Numbers that increaſe by Geometrical Pro. 
portion, if you multiply the laſt Term by the Quotient of 
any one of the Terms divided by another of the Terms 
which being leſs is next unto it, and having deducted or 
ſubtracted the firſt Term out of that Produ , divide the 
Remainder by a Number that is an Unit leſs than the ſaid 
Quotient, the laſt Quote will be the Sum of all the Terms. 

| SO 1, 2, 4, $, 16, 32; 64, being given, firſt 
64 I take one of the Terms, viz. 8, and di- 

4) 8 (2 vide it by the Term which is leſs, and next 
128 to it, (ti:. by 4) and the Quotient is 2, 

1 by which I multiply the laſt Term 64, and 
17 127 (127 the Product is 128, from whence I ſubtract 

the firſt Term (viz. 1) the Remainder is 
127, which divided by the Quotient 2 made leſs by 1, viz* 
1. the Qucte is 127, for the Sum of all the given Terms, 
as by the Work in the Margent. 

SO it 4, 16, 64, 256, 1024, were given the Sum of all th 

Jerms will be found to be 1364. For firſt 

1024 Id vide 64, one of the Terms, by the next 

160 64 4 lc''er Term, and the Quotient is 4, by 

%% which I multiply the laſt Term 1024, and 

4 't produceth 4096; from whence I ſubtract 

7459201364 the firit Term 4, and the Remainder is 

' 4292, which I divide by the Quote leis b 

t, vg, 3, and the Quote is 1364, for the total Sum of all 
the Terms, as per Mirgent. _ 

11. I hree Geometr'c:} Proportionals given, the Square 
ofthe Means equal to the Keftangle, or Product of the 
Extremes. 

So 8, 2C, 32, being given, the Square of the Mean, 
wiz. 16, is 256, which is equa! to the Product of the Ex- 
tremes 8 anc! 3a, for 8 times 32 is equal to 256. | 

12. Ot ur Geometrical proportionable Numbers given, 
the Product of the two Means is equal to the Product of 
the two Extremes. 

So 8, 16, 32, 64, being given, I ſay, that the Product of 
the two Means, viz. 16 times 32, which is 512, is equal to 
$ times 64, the Product of the Extremes. 

Alſo it 3, 9, 21, 63 were given, which are interrupted, 
I fay, 9 times 21 is equal to 3 times 63, which is equal to 


189. 
3 hence ariſeth that precious Gem in Arithmetick, 


which for the Excellency thereof is called the Golden Rule, 
or Rule of Three, 


CHAP. 


(31) 


CHAP. X. 
The Single Rule of Three Direct. 


HE Rule of Three (not undeſcrvedly called the 
Golden Rule) is that by which we find out a fourth 
Number in Proportion uato three given Numbers, fo as 
this fourth Number that is ſought may bear the ſame Rate, 
Reaſon and Proportion to the third (given) Number as the 
{econd doth to the firſt ; from whence it is allo called the 
Rule of Proportion, 

2. Four Numbers are ſaid to be proportional when the 
firſt containeth, or is contained by the ſecond, as often as 
the third containeth, or is contained by the fourth. Vide 
Wingate's Arith. Ch.p. 8. Se. 4. 

So theſe Numbers are faid to be Proportionals, viz. 3, 
6, 9, 18, four as often as the firſt Number is contained in 
the ſecond, { often is the third contained in the tourth, 
viz, twice: Alſo 9, 3, 16, 5, are faid to be Proportionals; 
tor as often as the firſt &umber containeth the ſecond, 15 
cften the third Number containeth the fourth, viz. 3times. 

3. The Rule of Three is cither ſimple or Compound. 

4. The ſimple (or ſingle) Rule of Three conſiſteth of 
four Numbers, that is to fav, it hath three Numbers g'ven 
to find out a fourth ; and this is cither Direct or Inverſe. 
Fide Alſted. Mats, 7:5, 2. c. 13. 

5. The fingle Kuls of Three Direct, is when the Pro- 
portion of the firſt Term is to the fecond, as the third is 
to the fourth; or wien it is required that the Number 
ſ-aght, viz. the fourth Number, muſt have the fame Pro- 
portion to the ſecond, as the third hath to the firit, 

6. In the Rule of Three, the greateſt Ditficulty is to 
diſcover the Order of the 3 Terms of the 2 pro. 
pounded, viz. which is the firſt, ſecond, and the third; 
which that you may underſtand, obterye, that of the three 
given Numbers, two always are ot one Kind, and the other 
is of the fame Kind with the proportional Number that 
is ſonght; as in this Queſtion, viz. It 4 Yards of Cloth 
c ſt 12 Shillings, what will 6 Yards coſt at that Ratc? Here 
the two Numbers of one Kind are 4 and 6, ti: they both 
bonify ſo many Yards, and 12s. is the fame Kind with the 
Number ſoualit, for the Price of 6 Yards1s Fought. 

Again obtcrve, That of the three g ven Nunbers, thoſe 
two that are of the fame Kind, one of them mult be the 
fift, and the other the tlärd, and that which is of the 
Ds laine 
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ſame Kind with the Number ſought, muſt be the ſecond 
Number in the Rule of Three. And that you may know 
hich of the {aid Numbers to make your frft, and which 

Cur third, know this, that to one of thee two Numbers 
there is always affixed a Demand, and that Number upon 
which the Demand lieth, muſt always be reckoned the 
third Number. As in the forementioned Queſtion, the 
Demand is atTixced to the Number 6; for it is demanded, 
what 6 Yards will coſt, and therefore 6 muft be the thir1 
Number, and 4 (which is of the, ſame Denomination or 
Kind with it) muſt be the firſt, and conſequently the 
Number 12 muſt be the ſecond; and then the Numbers be- 
ing place in the furementioned Order, will ſtand as fol- 
loweth, iz. 

Yards F. Yards 
4 12 6 

7. The next Thing is, to find out the fourth Number in 
Proportion; which that you may do, multiply the ſecond 
Number by the third, and divide the Froduct thereof by 
the firſt, or (which is all one) multiply the third Term 
(or Number) by the ſecond, and divide the Product there 
ot by the firſt, and the Quotient thence ariſing is the 4th 
Number in a direct Propoi tion, and is the — fought, 
or Anſwer to the Queſtion, and is of the ſame Denomina- 
tion that the ſe ond Number is ot; as thus, let the ſame 
Queſtion be again repeated, viz. It 4 Yards of Cloth coſt 
12 Shillings, what w:l! 6 Yards coſt ? 

Having place: my Numbers according to the 6th Rule 
- this Chapter, toregving, | multiply the ſecond Num- 
er 12, by the third Number 6, and the Product is 72, 
which Product 1 divide by the firſt Number 4, and the 
Quctient thence a iſing is 18, which is the fourth Pro- 
rorticnal or Number fought, viz, 18 Shillings, (becauſe the 
{ccond Number is Shillings) which is the Price of 6 Yards, 
as Was required by the Quettiun. Sce the Work following. 

Yards s, Fards . 
T 
—. 
4 72 18 Shilling 
4_ 
32 
BÞ. 
(S) 
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Queſt. 2. Another Queſtion may be this, viz. If 7 C. of 


of Pepper coſt 211 how much will 16 C. coſt at that Rate? 


To refolve which Queſtion I conſider that (according 


to the 6th Rule ↄf this Chapter) the Terms or Numbers 
ought to be placed thus, viz. the Demand lying upon 16C. 


it muſt be the third Number, and that of the ſame Kind 
with it muſt be the firſt, viz, C.; and 211. (being of the 


lame Kind with the Number fought) muſt be the ſecond 
Number in this Queſtion ; then I proceed a cording to 
this 7th Rule, and multiply the ſecond Number by the 
third, viz. 21 75 16, an th 


e Product is 336, Which I di- 
vide by the firſt Number 7, and the Quotient is 48/. which 
is the Value of 16C. of Pepper at the Rate of a1, for 7C. 
dce the Work following. 


. J. C. 
7 21 16 
16 

"126 
—— 
7) 336(487. 


28 


5 
2b 
(9) 


$. If when you have divided the Product of the ſecond 
and third Numbers by the firſt, any Thing remain after 
Diviſion is ended, ſuch Remainder may be multiplied by 
the Parts of the next inferior Denomination, that are equal 
to an Unit (or Integer of the ſecond Number in the _ 
ftion, and the Product thereof divide by the firſt Yumber 
in the Queſtion, and the Quotient is of the ſame Denomi- 
nation with the Parts by which you multiplied the Re- 
mainder, and is Part of the fourth Number which is ſougiut. 
And furthermore, if any Thing remain after this laſt Di- 
vifion is ended, multiply it by the Parts of the next infericr 
Denomination, equal to an Unit of the laſt Quotient, and 
divide the Product by the ſame Diviſor, (viz. the fiiſt Num- 
ter in the Queſtion, and the Quote is ſtill of the tame De- 
nomination with your Multiplier; follow this Method un- 
til you have reduced your Femainder into the loweſt Deno- 
min tion, Sc. An Ex: mple or two will make this Rule 
very plain, which may be the following. 2500 
KOs, 


Duel, 3. If 13 Yards of Velvet, &c. coſt 21). what 
will 29 Yards of the ſame coſt at that Rate? 

Having ordered and wrought my Numbers accordi 
to the th and th Rules of this Chapter, I find the Quo. 
tient to be 43/. and there is a Remaincer of 8, ſo that I 
conclude the Price of 27 Yards to be more than 4 3/. and 
to the Intent that I may know how much more, 1 work 
according to the foregoing, Rule, vis I multiply the ſaid 
— 8 by zcs. (becauſe the ſecond Number in the 
Queſtion was Pounds) and the Produdd is 160, which di- 
vided by the firſt Number, wiz. 13, it quotes 12, which 
are 12 Shillings, and there is yet a Remainder of 4, 
which l multiply by 12 Pence. (becauſe the laſt Quotient 
was Shillings) and the Product is 48, which I divide by 
1; (the firſt Number) and the Quotient is 34. and yet 
thcre remaineth 9g, which I multiply by 4 Farthings, and 
ard the Product is 36, which divided by 13 again, it 
quotes 2 Farthings, and there is yet a Remainder of 10, 
which (becauſe it cometh not to the Value of a Farthing) 
may be neglected, or rather ſet after the 2 Farthings over 
the Diviſor with a Line between them, and then (by the 
21ſt and 22d Definitions of the firſt Chapter of this Book) 
ir will be 47 of a Farthing ; ſo that I canclude, that if 
13 Yards of Velvet colt 2 1/. 27 Yards of the ſame will 
colt 43/7. 125. 3d. 249grs. which Fraction is 10 Thir- 
tcenths of a Farthing. See the Operation as followeth. 


If 
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lat 


yds. J. yas. 
W363 v7 
= 4 
nd 147 
rk 42 
ud — 
he 13) 567 (43%. 
di. | | 4 | 
ch 52 
Ot 77 
by 39 
— — (3) 
it Muitiply 20 
80 1301600125. 
rer 155 
he 13 
k —— 
| 2 30 
Al Ka 
* Remain (4) 
; Multiply 12 
I3) 48 (34. 
39 
Remain (9) 
— 2 
13) 36 (+47 
26 
If — J. 3 d. 71. 


. Remain 10 Facit 43 12 3 217 


I. Another Example may be this following, 
48 15 By Pounds of Tobicco cult 27s what will 478 


Pound coſt at that Rate? OY 
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Work according to the laſt Rule, and you will find it 
to amount to 921-s. 10d. 43975. and by the 5th Rule of 
the 8th Chapter 92 15. may be reduced to 461. 15, ſo that 
then the whole Worth or Value of the 4781. will be 46/, 
1. 10d. iger. The Work fclloweth. 

1 J. 


200 
140129069 9261(46ʃ. 


126 8 


Remains (12) 
Multiply 12 


24 
12 


14) 144 (1c. 


I4 


— — 
Remains (4) 
Multifly 4 
14 
140 16 (177 


Remains (2) 


* Fa. it 464 IF, 1:4. 113. 
| 9, In 


nn } _»_.-tce ca ws — 


nd it 
le of 
that 
461, 


In 


Chap. 19. of Three Direct. $7 


9. In the Rule of Three it many times happens, that al. 
tho' the firſt and third Numbers be of one Kind, as both 
Money, Weight, Meaſure, &c. yet they may not be of one 
Denomination, or perhaps they may both confaft of man 
Denominations ; in which Caſe you are to reduce bot 
Numbers to one Denomination, and likewiſe your ſecond 
Number (if it conſiſteth at any time of diverſe Denomina- 
tions) muſt be reduced to the leaſt Name mentioned, or 
lower if you pleaſe ; which being done, multiply the ſe- 
cond and third together, and divide by the firſt, as is di- 
rected in the 7th Rule of this Chapter. 

And note, that always the Anſwer to the Queſtion is in 
the ſame Denomination that your ſecond Number is of, or 
s reduced to, as was hinted before. 

Qzeſt. 5. If 15 Ounces of Silver be worth 3/. 15s. what 
are 86 Ounces worth at that Rate? 

In this Queſtion the Numbers — ordered according 
to the 6th Rule of this Chapter, the firſt and third Num- 
bers are Ounces, and the ſecond Number is of diverſe 
Denominations, viz. 3/, 187. which muſt be reduced to 
Stallings, and the Shillings multiphed by the third Num- 
ber, and the Product divided by the firſt, gives you the 
Antiwer in Shillings, viz. 430 Shillings, which are reduced 
to 21/. 10s, | 

02, 6-4 or. 
ini: 1 „ 
75 
86 
450 
620 
wnoninnun_n BO . 8 


15) 6450 (430 (21 10 


3 
3 
2 


(0) io) r. 


In reſolving the laſt . the Work would have 
been, the lame if you had reduced your ſccond Number 
into Pence, for then the Anſwer would have been 5160 
Pence, equal to 21“. 101. or ii you had reduce the ſecond 
Number into Farthings, the Quotient or Antw-r would 
have been 20640 Farthings, equal to the fame, as yuu may 
prove at yuur Leiture, 

C. 
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Queſt. 6. If 81h of Pepper colt 47. 84. what will 2 
3975. 14th colt ? will 
In this Queſtion the firſt Number is $t and the third F 
7C. 3475 14th which muſt be reduced to the ſame Denal De" 
mination with the firſt, wiz. into Pounds, and the ſecond min 


Number muſt be reduced into Pepce; then multiply an The 
divide according to the 7th Rule foregoing, and you wil 
find the Anſwer to be 6174 Pence, which is reduced inte 
257. 145. 6d. 


th s. d. C.gqrs. th : 
If 8 coſt 4 8 what will » 3 14 coſt? 


12 4 


56 31 


882 


—— 1: r 
90 49392 (5:74 (51/4 (25 14 6 


48 65 4 
1 | | 
8 12 10 


— — — — — — 


$9 1 


55 48 
31 (6) d. 
32 
— — 1 
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will SC. 397. 2ot6 of the ſame coſt ? 


89 


Oueft. 7. If 3C. gr. 14th of Raifins coſt 91. 9. what 


wird Here the firſt and third Numbers each conſiſt of diverſe 
Denall Denominations, but mutt be brought both into one Deno. 
econ mination, Cc as you ſee in the Operation that followech. 
an The Anſwer is 3887. which is reduced into 19/. 83. 


1 wil 
| int C. gr. th 4 5: C. rs. th 
H; 1 13 coſt 9 9 what will 6 3 20 coſt? 
xt * Fn... 1 
13 189 27 
28 28 
108 216 
27 85 
378 Pcunds 7-6 Pounds 
189 tecond Number. 
6584 
6208 
776 
— 200 " Bey © 
378 146664) 328 (19 8 
1134 2 
3320 18 
302g 18. 
39024 (8) 
/ „ 
| Facit 19 5 
(0) 


Qzeſt. 8. If in 4 Weeks I ſpend 13s. 44. how long will 


3/. 6s. aſt me at that Rate? 


Wor 


A. ſver 2238 Days, equal to 6 Years, 48 Days. Sec the 
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" ly + I. 8 
If 13 4 require 4 what will 53 s require ? 
12 7 20 
30 28 Days 1066 
I3 Iz 
160 2132 
1066 
12792 Pence 
28 ſecond Number. 
102336 
25594 


161035817] (2238 (6 Years. 
* 2190 


32 
— Rem. (48) Days 
38 
32 
61 Years Days 
43 Fact 6 4888 


137 
128 


8 R Remains (96) : 
weſt. 9. Suppoſe the yearly Rent of a Houſe, a year 
Pention, or Wages, be 73/. I defire to know how ae hug 
is per Day? 

Here you are to bring the Lear into Days, and ſay, if 
365 Days require 73“. what will one Day require? 
Now when you come to multiply 73 by 1, the Product 
is the ſame, for 1 neither multiplieth nor divideth ; and 73 
cznnot be divided by 365, becauſe the Diviſor is bigger 
chan the Dividend; where fore bring the 731. into Shillings, 
and they make 1460, which divide by the firſt Number, 
65, and the you 1s 4 Shillings for the Anſwer; as you 


ec in the Work. 


Days 
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' Days J. Day 
If 365 73 I 
20 
365)1460(4 -. 
. 1460 
Facit 4s. per Day. 
(0) 


Qrneft. 10. A Merchant bought 14 Pieces of Broad-cloth, 
each Piece containing 28 Yards, for which he gave after 
the Rate of 13s 64 &'per Yard, now I defire to know how 
much he gave for the 84 Pieces at that Rate? 

p Firſt find out how many Yards are in the 14 Pieces, which 

: you will do if you multiply the 14 Pieces by 28 (the 
Number of Yards in a Piece) and it makes 392; then ſay; 
it 1 Yard coft 137. 6d. & what will 392 Yards coſt? Work 
as followeth, and the Anſwer you will find to be 127400 
Half-pence, which reduced makes 265/. 87. 44. for after 

. you have multiplied your ſecond and third Numbers to- 
gether, the Product is 127400, which (according to the 
ſeventh Rule) ſhould be divided by the firſt Number; but 
the firſt Number is 1, which . — 7 nor di- 
videth, and therefore the Quotient, or fourth Number, is 
the ſame with the Product of the ſecond and third, which 
is in Halt-pence, becauſe the ſecond Number was ſo re- 
duced. See the Work as followeth. 


. 28 i 
2 14 
112 
28 | 
392 Yards in the 14 Pieces, 
11 7 1 . d. Hur. a 9 
w coſt 13 6K, what will 392 coft? 
12 * 325 the ſecond Number. ö 
wa 1960 ; 
3. 784 » 
f 162 1176 g 1 
2 20 8 
t Half-pence J25 24) 127 4000530 8,2650. | 
; | N 
; =. 2 1 
q = i 
| 72 12. | 
"200 Io 4 
Facit 265“. $5. 44. I92 10 | 


Remains (8) (8) Shillings 
. — 2 2 Quel. 
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Qveſt. 11. A Draper bought 420 Yards of Broad. 
cloth, and gave for it after the Rate of 14s. 10% J per 
Ell Exgliſb, now demand how much he paid for the 
Whole after that Rate? 

Bring your Ells into Quarters, and your given Yards 
into Quarters-; the Fll is 5 Quarters, and in 420 Yards 
are 1689 Quarters ; then ſay if 5 Quarters colt 145. 
Iod. 4 (or 715 Farthings) what will 1680 Quarters coſt ? 
Facit 1501. 5s. See the Operation, 


EU Yards 
I 420 
* 9 
1080 yrs, 
rr. A d. i 
if 2 0 einn ma 
12 715 
28 8400 
15 1680 
11760 
178 4. — 36.4 
4 - 51201200: 2402410{ 2507. 
Fog 24s —— 
20 484 
6 
12 rem. $249) qrs. or 55. 
10 
20 
KS 6 — 
Facit 250 5 © (©) 


ef. 12 A Draper bought of a Merchant 530 Pieces of 
Kerſey, each Piece containing 34 Ells Flemiſh (the Ell Fle- 
miſb being three Quarters of a Yard) to pay after the Rate 
of Sr. 4d. per Ell Flemiſh ; I demand how much the 50 


Pieces coft him at that Rate? 


Firſt find out how many Ells Flemiſs are in the 50 Pieces, 
by multiplying 50 by 34, the Product is 1700, which being 
into Qu rters by 3, it makes 5100 Quarters ; then procee 
as in the laft Queſtion, and the Anſwer you will find to be 


102000 Pence, or 425!. Sec the Operation as followeth. 


If 


10. 
vad. 


per 
the 


rds 
rds 


4s. 
| ? 


Ts, 
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gre. 7. 4. grs. 
W572: $ 22 -- wu 50 
12 100 34 
100 4, 5) 51-200 (1c2590 200 1 
AS 4 190 | 
= — — 
— i700 Ells F/, 
10 3 
10 — 
— 57100 
(0) (io 
12) 102 (350ſo (4257. 
96 8 
60 5 
60 4 
©) 
; 10 
Facit 425 J. ; (0) 


Aue. 13. A Goldſmith bought a Wedge of Gold 
which weighed 1416 Zz. pu. for the Sum of 5144. 45. 
demand what it ſtood him in per Ounce ? Anſaver 505. 
or 3 J. 


W oz. fut. J. „ 
1 : „„ 213 
12 20 Shil. 20 
31 10284 20 Swe. 
14 20 pwwt 
171 0. 3428) 258er (dh 64 
27 | 
— — 205680 — f 
3428 put. — (9) Facit gos. or 31. | 
(9) 


Queſt. 
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2ueſt. 14. A Grocer bought 4 Hogſheads of Sugar, eachl © 
weighing near 6C. 297. 14t6 which coſt him 2/. 8s. 64.8 © © 
per C. 1 demand the Value of the 4 Hhds, at that Rate? = 

Firſt find the Weight of the 4 Hhds, which you may ©”. 
do by reducing the Weight of one of them into Ponndy, 
and multiply them by 4 (the Number of Hhds) and they 
make 2968th ; then ſay, if 1 C. or 112th coſt 2“. 87. 64. 
what will 2368th coſt ? Facit 64/. 55. 34. as by the Ope © 
ration. 


4 
1 
1 


C. gr. t 
oy 
4 


— — 
26 
| 28 
q «£44 15 212 
If 112: 28 6 :: 2068 53 


| WO. 
0 — — — — 743i in 1 hhd. 
48 5936 4 hogſheads 
FE Iz 23744 — 
— 14840 2968th in 4 hhds. 
} 102 — — 12 200 
48 112) 1727376 (15423 (1285 (644. 
| 582 112 12 12 
| — — — ——— 
607 34 8 
| 560 24 8 
| 473 802 (5) Shillings 
96 
63 
69 
(;}) Pence 


Facit 64 l. 55. 34. 
Que. 
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Qneſt. 15. A Draper bought of a Merchant 8 Packs of 
Coth, each containing 4 Parcels, and each Parcel 10 Pieces, 
and cach Piece 26 Yards, and gave after the Rate of 4/ 16s, 
{or 6 Yards, now I defire to know how much he gave tor 
me Whole? Anfwer 665067, 

Firft find out how many Yards there were in the $ Packs, 
ar} by the following Work you will find there are $320 
Y-rds ; then ſay, if 6 Yards coſt 4/. 167. what will 8320 
Yards coſt, ce. 


8 Packs 
4 
32 Parccls 
10 
320 Pieces 
06 
TS. & 7 Tir 1929 
0 4 16 :: 8320 640 
20 a5 8320 Yargs 
90 49920 
74880 
— — 20 


6, 798729(133126(66561. 


. 
100 73 
4 © 
"16 11 * 
18 19 
. 
Pecit 6630). 6 12 
12 0 
12 
To) 


Ry this time the Learner is, as I ſuppoſe, well exerciſed 
in the Praftick and Theorick of the Rule of Three Direct ; 
ut at his Leiſure he may look over the following Queſti- 
ons, whoſe Anſwers are given, but the Operation purpoſely 
omitted as a Touchftone for the Learner, thereby to try 
his Ability in what hath been deliver d in the former Rules. 

Que/!. 16. If 24. of Raiſins colt 6s. 64. what will 18 Frails 
-oft, cach w-ighing neat 3 yrs, 18 1. Anſwer 24/, 17s. 34. 

Oe}. 17. If an Ounce of Siler be worth 5 Shillings, 
lat is the Price of 14Ingot, cach ingot weighing 77. goz. 
low, Anſwer 313“. $5, 

Q 


95 The Single Rule Chap. 10 


Queſt. 18, It a Piece ci Cloth colt 10. 16s. 8d. 1 demand 
how many Fils Fee there ate in the ſame, when the El 
at thu Rice 13 worth Br. 44. Anſwer 26 Ells Engliſh. 

ee. 19. actor tunght 84 Pieces of Stuffs, which 
coft hin en all 8 177. tat. at 51. 44. per Yard, I demand how 
many Y ards there were in all, and how. many tlls Engliſh 
were contained in a Fiege of the tame? Anſwer 2016 Yards 
in ali, and 19 1 iis £577 per Piece. 

Qu ie A raf er buught 24: Yards of Bread. cloth, 
which coft hin im all 2544. 10s. for 86 Yards, of which 
he gave after che Kate of 21s, 4d. pe, Latd. I demand 
how in uct he gave pe- Yard for the Femainder ? Ai. e 
2-3. 971. fi er Yard 

C 21. A Fd bought a certain Quantity of Serge 
and Sh eon, which together cult him 26/, 145. 1cd. The 
Ovantity of Ser-c he buught W 45 48 Y arUs at 4”. 44. per 
ard and for cvi.ry two Yards ot Serge he had 5 Yards of 
Slavyucn; | demand how inany Tards of Shalloon he 1:ad, 
and how much the Shalloon colt him per Yard? 

12 Yards t Stailbon at 25. La. 3& fer Yard ? 

Dnew 12. An Ouman bought three un of Oil, which 
cit hm.. 14:. aud to 1: chanced that it leaked out 
d5 G ons; but iv is minced to icli it again, is that he 
may be rv Lofer by 1: ; | demaid how be maſt ſell it ge- 
Gail: i. ? „bes, at 45 cd Lg td per Gai) 51 

Qe/t. 23. Buught 6 Packs of Cloth e Pack contain- 
ing 12 Cloiks, Which it 8, 4 N Fi-myb, col 10801. 1 
demand how runy Yards the were in each Uiuth ? 

Anſwer, 27 \ards in &: (_!oth. 

Qt, 24 A Gentleman hath 53%. per Ann, and his E 
ences arc, one Day with anurher 18s. 104. 37. | defire to 
tre how much he laveth up at the Year's End? Aunſwer 
191%. 37 04, I/. 

A 25. A Gentleman cxpendetn dul one Day with 
another 275. lod. 4, and at the Leu's End layeth up 
2404 I demand how much i: iis yeatly Income? Auſuer 
' 


8481. 145 44.5 

Que 16. it | fell 14 Yards for nol. 105. how many 
Elle F. mii, hall | fell fer 2837. g75. Cd. at that Rate? 
Anſfewer 50. Eil Flemipp, 

Aue.. 27. It 1c m 12 Months, gain 3. Intere:':, 
how mach will 7 /. gain in the ſame Time, and at the 
ſame Rate? ner 4. 1.5, 

2 
— 


* 


ne 
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Queſt, 28 If 1007. in 12 Months, gain 67. Intereſt, how 
much will it gain in 7 Months at that Rate? Anſwer 3/. 
107. | 

Qzeſt. 29. A certain Uſurer put out 737. for 12 Months, 
and received Principal and Intereſt 81/. | demand at what 
Rate per Cent. he reccived Intereſt ? Auſwer $1. per Cent. 

Aue. 30. A Grocer bougnt 2 Cheſts ot Sugar, the 
one weigh'd neat 18 C. 39%. 144. at 2/. 65. 84 per C. the 
other weigh'd neat 18 C. 197. 21/. at 4d f per l. which he 
mingled together; now I deſire to know how much a C. 
wt. of this Mixture is worth? An/w. 2/. as. 24821 ors, 

Queſt, 31. Two Men, 'viz. A and B departed both from 
one Place, the one goes E, and the other V; one tra- 
velleth 4 Miles a Day, and the other 5 Miles a Day, how 
far are they diſtant, diſtant the gth Day after their Depar- 
ture? Anſwer -- Miles. = 8 

Queſt. 32. A flying every Day 40 Miles, is purſued the 
ſourth Day after by B, poſting 5o Miles a Day? now the 
Queſtion is, in how many Days, and after how many Miles 
Travel will 4 be overtaken? ' 

Auſw. B overtakes him in 32 Days, when they have tra- 
relled 600 Miles. See AMore's Arithm. cap. 8. qu. 7. 

11. The general Effect of the Rule of Three Direct, is 
contained in the Definition of the ſame, that is, to fin Ia 
fourth Number in Proportion, conſiſti ne cf two equal K-a- 
ſons; as hath been fully ſhewn in all the foregoing Ex- 


amples. . 

Theſecond Effect is, by the Price or Value of one Thing, 
to find the Price and Value of many Things of like Kira. 

The third Effect is, by the Price or Value of inany 
Things, to find the Price of one; or by the Price of many 
Things, (the (aid Price being one) to find the Price of many 
Things of like Kind. 

The 4th Eftect is, by the Price or Value of many Things, 
to find thæ Price or Value of many Things of like Kind.” 

The fifth Etc is, thereby to reduce any )\umber of 
Moneys, Weights, or Meafurcs, the one Sort into the 
other, as in the Rules of Reduction contained in the eighth 
Che pter furcgoing. Examples of its various E:t:&s have 
been already anſwered. 

12. The Rule of Three Direct is thus proved, viz. mul- 
tiply the firſt Number by the fourth, (The Prof of the Rite 
of Toree Direct.) and note the Froduct; then multiply the 
lecond Number by the third, and if this Pro luct is equal 
to the Product oi the firſt and fourth, then the Work is 
rightly pertoraed, viherwile 1. is errone dus. 


So 
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So the firſt Queſtion of this Chapter (whoſe Anſwer or 
fourth Number we found to be 187.) is thus proved, viz, 
the firſt Nuniber is 4, which multiplied by 18 (the fouggh 
Produced 72, and the ſecond and third Numbers are 12 a 
16, which multiplied together pro.luceth 72, equal to the 
Product of the firſt and fourth, and therefore I conclude the 
Work to be rightly performed. 

Always obſerving, that if any Thing remain after you 
have divided the Product of the ſecond and third Numbers 
by the firſt, fuch Remainder in proving the ſame muſt be 
added to the Product of the firſt ar 4 fourth Numbers, whoſe 
Sum will be equal to the Froduct of the ſecond and third, 
the ſecond Number being of the ſame Denomination with 
the fourth, and the firſt of the ſame Denomination with 
the third. 

So the fourth Queſtion of this Chapter being again re- 
peated, wiz. if 142th of Tobacco colt 27. what will 
47 cb coſt at that Rate? The Anſwer (or fourth Num- 
ber) was 400. 14, 10d. 19r. 11, which is thus proved, wiz. 
bring tle fourth Number into Farthings, and it makes 
442v4, Which multiplied by the firſt Number 14, pro- 
duceth 615455 (the ſecond which remaineth being added 
thereto ; then, bccuule I reduce my fuurth Number into 
Farthings, 1 reduce my ſecoud (tz 275 into Farthings, 
and they are 1296, which multiplied by the third Num. 
ber 478, their Froduct is 519488, equal to the Product 
of the fi: and fourth Numbers, wherefore 1 conclude the 
Operation to be true. This is an infallible Way to prove 
the Rule of Three Direct, and it is deduced from the 
12th Section of the gth Chapter cf this Book. 

And thus much for this ineſtimable Rule of Three Di- 
rect, the Demonſtration of which may be ſcen in Kerſey's 
Appendix to Fingate's Arithmetick, and in the 6th Chap- 
ter of Ouebired's Clavis Mutbemetica. - | 


CHAP. AL 


The Single Rule of Three Iuverſe. 


„FHF Golden Rule, or Rule of Three Inverſe, is 

when there are three Numbers given, to fin4 a 
Yuurth in ſuch Proportion to the three given Numbers, 0 
as the fourth, proceeds from the ſecond, according to the 
tame Rate, Keaſon or Proportion, that the firſt proceed 


om the third, or the Proportion is F 
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As the fifth Number is in Proportion to the tccond,-tv is 
the firſt to the furth. See Aljled Mi. I. 2. e. 14. 

So if the three given Numbers were 8, 12 and 16, and it 
were required to find a fourth Number in an inverted Pro- 
portion to theſe, I tay, that as 16 the third Number is 
the Double of the firſt Term or Number 8, fo mult 12, the 
ſecond Number, be the Double of the fourth: fo will you 
and the fourth Term or Number to be And (as in the 
Rule of Three Direct) you multiply the ſccond and third 
together, and divide their Product for a fourth proportional 
Number. 

2. In the Rule of Three Inverſe, you muſt multiply the 
ond Term by the firſt, or firſt Term by the lecond, and 
divide the Product thereof by the firſt Term, ſo the Quo- 
tient will give you the fourth Term fought in an inverted 
Proportion. The {ame Order being obterved in this Rule 
as in the Rule of Three Direct, for placing ani diſpoſing; 
of the given Numbers, and after your Numbers are placed 
in Order, that you may know whether your Queſtion be 
to be reſolved by the Rule Direct or Inverſe, obſerve the ge- 
neral Rule following, 

3 When your Queſtion is ſtated, and your Numbers ur- 
derly diſpoſed, conſider in the firſt Place whether the fourth 
Term or Number ſought ought to be more or leſs than the 
jecond Term, which you may eaſily do; nd if it is re- 
qured to be more or greater than the fecont Term, then 
the lefler Extreme muſt be y. ur Div! or; but it it requires 
lels, then the higheſt Extreme muſt be your Diviſo; in 
this Caſe the firſt and! third Numbers are called Extremes in 
jelpct of the ſecond) and having found out your Divifor, 
you may know whether your Queſtion belong to the Ie 
Direft or Inverſe; tor it the third "Perm be your Divitr. 
then it is Inverſe, but if the firſt Term be your Diviſor, 
then it is a Direct Rule: As in the following Queſtions. 

Queſt, 1. If 8 Lai: ourers can do a certain Piece of Work 
n 12 Days, in how many Days will 16 Labourers do the 
lame? Anſw-r, in 6 Days. 

Having placed the Numbers a-eording to the 6:h Rule 
of the 1oth Chapter, 1 conſider, that ic 
Men can finith the Work in 12 Days, Lab. Days Lat, 

I6 Men will do it in leſſor (or fewer 8 12 16 
Days; tRan 12, therefore the bigger Ex- 8 
tr. ne muſt be the Divitur, which is 16, 2 1 
and therefore it is the Rule of Three * = 0 Voys 
Mei; wheretore I multiply the firſt — 
and lecond Numbers t gether, viz, 8 b n & Hows 
I, and thor Product 15 * which di- . 
- 2 


v.+:: 
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vided by 16, quotes 6 Days for the Anſwer; and in fo many 
Days will 16 Labourers perform a Piece of Work, when $ 
Men can do it in 12 Days: 

Qre/t. 2 If, when the Meaſure, viz. (a Peck) of Wheat 
coft 2. the Fenny Loaf weighed (according to the Stan. 
dard, Statute or Law of Exel 8 — demand how 
much it will weigh when the Peck is worth 15. 64. accord. 
ing to the ſame Rate or Proportion ? Anſwer 1002. 13pwt, 


Having placed and reduced the given Numbers according 
to the 6th and gth Rules of the 10th Chapter, I conſider, 
that at 17 6d, per Peck, the Penny Loaf will Weep an 
than at 27, per beck ; for as the Price decreaſeth, the W eight 
increaſeth; and as the Price inereaſeth, ſo the Weight di- 
miniſhes ; wheretore, becauſe the firſt Term requires more 
than the ſecond, the leſſer Extreme muſt be the Diviſor, viz. 
1:. 64. or 184. and having finiſhed the Work, I find the 
Anſwer to be 100z. 13pwt. Mr. and fo much will the Penny 
Loaf weigh when the Peck of Wheat is worth 15. 6d. ac- 
cording to the given Rate of 8 Ounces when the Peck is 
worth 2s, The Work is plain in the following Operation. 


d. 0, © i, 
ag 93 18 
8 


— - . pwt. fr, 


18) 192 (10 13 8 Ar. 


e f, 


vel, 
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eſt. 3. How many Pieces of . pcs. . 
3 or Merchandize, at 20s, If 12 240 20 


per Piece, are to be given or re- 12 
ceived for 240 Pieces, the Value 5 
or Price of every Piece being 12 210 


Shillings? Anſ. 144 Pieces. For = 
if 12s. required 240 Pieces, then 20) 2880 (144 1 * 
205, will 1 leſs; therefore 2 7 8 
the bigger Extreme muſt be the * 
Diviſor, which is the third Num- 

ber, Cc. See the Work as in the 5 


Margent. 
[ON 


- O 

Creſt. 4. How many Yards of 3 Quarters broad are re- 

quired to double or be equal in Meaſure to 30 Yards that 
are 5 Quarters broad? A ſwer 50 


Yards, For ſay, if 5 Quarters will grs. long gre. 
require 30 Yards 2 what 5 30 3 
Length will 3 Quarters broad re- MY 

uire? Here I conſider that 3 3) 250 (59 Yards 
Quarters broad will require more . 

ards than 30; for the narrower 18 
the Cloth is, the more in Length S 
will go to make equal Meaſure 
with a broader Piece. 


Queſt. 5. At the Requeſt of a Friend I lent him 209/. for 
12 Months, promiſing to do me the like Courteſy at mv 
Neceſſity ; but when I came to requeſt it of him, he could 
let me E but 150% now I defire to know how long [ 
may keep this Money to make plenary Satisfaction ſor my 
former Kindneſs to my Friend? Arſ. 16 Months I ay, if 
2007. require 12 Months, what will 1507. require? 150/. 
will require more Time than 12 Months, therefore the leſ- 
ſer Extreme (viz, 150) muſt be the Diviſor; multiply and 
divide, and you will find the fourth inverted Proportional 
to be 16, and ſo many Months I ought to keep the 150!/. 
tor Satisfaction. 

Nueft, 6. It for 245. I have 1200th Weight carried 38 
Miles, how many Miles ſhall 18-:otb be carried for the 
lame Money? Aer 24 Miles. 

2ueſt. 7. It for 245. | have 1209th Weight carried 26 
Miles, how many th Weight ſhall I have carried 24 Miles 
for the ſame Money? Aaſwer 1820th Weight, 


E 3 Queſt, 
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Queſt, 8. Ii 100 Workmen in 12 Days finiſh a Piece o 
Work or Service, how many Workmen are ſufficient to d 
the ſame in 3 Days? Auer goo Workmen. 

Qrejt. g A Colonel is beſieged in a Tuwn, in which ar 
1009 Soldiers, with Proviſion of Victuals only for 3 Months: 
the Queſtion is, how many of his Soldiers muſt Ee di{fmik 
that his Victuals may I:| the remaining Soldiers 6 Months! 
Anſwer 500 he muſt keep, and diſmils 2s many. 

Qneft. 10. If 207. worth of Wine is ſufficient for the Or. 
dinary of ico Men, when the Tun is fold for 30“ hoy 
many Men will thc ſame 200. worth ſuffice, when the Tan 
is worth 24)/.? Anſwer 126 Men. 

Qze/t. 11, How much Fluſh is ſufficient for the Cloak 
which hath in it 4 Yards (f 7 Quarters wide, when the 
Pluſh is but 3 Quarters wide? A-/. 9 & Yards of Pluſh. 

Queſt. 12. How many Yards of Canvas, that is Ell wide, 
wo be {uffcient to line 20 Yards of Say that is 3 Quarters 
wide? Aiſwer 12 Yards. 

Queſt. 13. How many Yards of Matting that is 2 Foct 
wide, will cover a Floor that is 24 Foot long and 20 Fog 
broad ? Anſwer 240 Foot. 

Queſt. 14. A Regiment of Soldiers conſiſteth of 1000, ani 
to have new Coats, and each Coat to contain two Yards 
two Quarters of Cloth that is 5 Quarters wide, and they 
are to be lined with Shalloon that is 3 (Quarters wide, I de. 
mand how many Yards of Shalloon will line them? Anſwer 
16666 + Quarters, or 4166 4 Yards. 5 

Qreſt. 15, A Meſſenger makes a Journey in 24 Day 
when the Day is 24 Hours long; I deſire to know in how 
many Days he will go the ſame, when the Day 1s 16 Houn 
long? Anſwer in 18 Days. 

Crest. 16. I borrowed of my Friend 64/. for 8 Months 
and he hath Occaſion another Time to borrow of me tor 
12 months I deſire to know how much | muſt lend to make 
good his former Kindneis to me? Anſwer 42“. 135. 44. 

4. The general Effect of the Rule of 'Three Inverſe, i 
contained in the Definition cf the ſame, that is, to finda 
fourth Term in a reciprocal Proportion inverted to the 
Proportion given. 

The ſecond Effect is, by two Pieces, or Value of two 
ſeveral Pieces of money and merchandize known, to find 
how many Pieces of the one Price is to be given for ſo many 
of the other; and fo to reduce and exchange one Sort of 
money or merchandize into another. Or elſe to find the 
Price unknown of any Piece given to exchange in recipre- 
cal Proportion, 


The 
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The third EFeR is, by two different Prices of a Meaſure 
cf Wheat bought or ſold, and the Weight of a Loaf of 
Pread, made anſwerable to one of the Prices of the Mea- 
ſure given, to find ont the Weight of the ſame Loaf an- 
ſwerable to the ther “rice of the ſaid M-afure given. 

Or elſe, by the two ſeve al Weights of the fame priced 
Loaf, and the Price of the Meaſure of Wheat aniwerable 
to one of thoſe Weights given, to find out the other Price 
1 the Meaſure anſwerable to the other Weight of the ſame 

cet. 

The fourth Effect is, by two Lengths and one Breadth 
of two rectangular Planes known, to find out another 
Breadth unknown. Or, by two Breadths and one Length 
given, to find out another L unknown in an inverted 
troportion. 

The fifth Effect is, by double Time and a capital Sum 
of Money borrowed or lent, to find out another capital 
Sum anſwerable to one of the given Times; or otherwiſe, 
by two capital Sums, and a Time anſwerable to one of 
x Lie given, to find out a Time anſwerable to the other 
capital Sum in reciprocal Reaſon. 

The ſixth Effect is, by two different Weights of Carriage, 
and the Diſtance of the Place in Miles or Leagues given, 
to find another Diſtance in Miles anſwerable to the ſay 
Price of Payment. Or otherwiſe, by two Diſtances in 
Mites, and the Weight anſwerable to one of the Diſtances 
being carried for a certain Price) to find out the Weight 
anſwerable to the other Dittance for the {ame Price. 

The ſeventh Effect is, by double Workmen, and the Time 
inſwerable to one of the Numbers of Workmen given, to 
find out the Time anſ{werzble to the other Number of 
Workmen, in the Performance of any Work or Service. 
Or contrarywiſe, by double Lime, and the Workmen an- 
{werable to orc of thoſe Times given, to find out the Num- 
ber of Workmen anſwerable to the other Time, in the 
Performance of any Work or Service. 

Alſo by a double Price of Proviſion, ard the Number 
of Men cr other Creatures nouriſhed for a ce:tain Time, 
anſwerable to one of the Prices of Proviſion given, to find 
out another Number of Men or other Creatures an{werable 
to the other Price of the Proviſion for the ſame Time. Or 


contrarywiſe, by two Numbers of Men or other Creatures 
nouriſhed, and one Price of Proviſion anſwerable to one 
of the Numbers of Creatures given, to find out the other 
Price of the {ame Proviſion anſwerable to the other Num- 
ber of Creatures, both being ſuppoſed to be nouriſhed for 
the ſame, &c. | 
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To prove the Ch of the Rule of Three Inverle, 
multiply the zd and 4th Terms gamer, and note their 
Product, and multiply the iſt and ad together, and if their 
Product is equal to the Product of the 34 and th, then ig 
the Work truly wrought, but if it falſeth out otherwiſe, 
then it is erroneous, 

As in the firſt Queſtion of this Chapter, 16 (the third 
Number) being multiplied by 6 (the fourth Number) the 
Product is 96, and the Product of 8 (the firſt Number) 
muitiphed by 12 (the ſecond Number) is 96, equal to the 
tuſt Product, which proves the Work to be right. 

And note, That it in Diviſion any Thing remain, fuch 
Remainder muſt be added to the Product of the third and 
wurth Terms, ard if the Sum be equal to the Product of 
the firſt and {ecund) the homogeneal Terms being of one 
Denomination, the Work is right. 


C. H Af. XII. 
The Doulle Rule of Three Direct. 


W E have already delivered the Rule of ſingle Propor. 
tion, and we come now to lay down the Rules of 
ura] Proportion. 

1. Plural Proportion is, when more Operations in the 
Rule of Three than one are required before a Solution can 
be g ven to the Queſtion propounded. Therefore in Que. 
ſtions that require Plurality in Frepertion, there are always 
given more than three Numbers. | 

2. When there are een five Numbers, and a fixth is 
required in Proportion thereunto, then the ſixth Froportian 
is {aid to be found out by the Double Rule of Three, as in 
the Queſtion following, viz. | 2 

If tool. in 12 Months gain 6/. Intereſt, how much will 
751. gain in 9 Months? 

3. Queſtions in the Double Rule of Three may be re- 
ſolved either by two ſingle Rules of Three, or by one ſingle 
Rule of Three compounded of the five given Numbers. 

4. The Dcuble Rule of Three is either Direct or elſe 
Inverſe, : 

5. The Double Rule of Three Direct is, when unto 3 
given Numbers, a 6th Proportional may be found out by 
two ſingle Rules of Three Direct. 

6 The 5 given Numbers in the Double Rule of Three 
Direct condiffeth of two Parts, viz. 1 A Suppoſition, and 


2dly, of a Demand: The Suppoſition is contained in the 
three firſt of the five given Numbers, and the Demand = 
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mand, I place under the third Number; and 
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in the two laſt, as in the Example of the ſecond Rule of 
this Chapter, viz. If 100/ in 12 Months gain 6/. Intereſt, 
what will 75/. gain in 9 Months? Here the Suppoſition is 
expreſſed in 100, 12, and 6; for it is ſaid, if 100“. in 12 
Months gain 6/. Intereſt - And the Demand lieth in 75 and 

= it is demanded, How much 75/. will gain in 9 

onths. 

7. When your Queftion is ſtated, the next Thing will 
be to dipole of Ad oor Numbers in due Order 1 — 
as a * — for Reſalution; which that you may do, 
firſt, rve which of the given Numbers in the Suppoſi- 
tion is of the ſame Denomination with the Number re- 
quired, for that muſt be the ad Number (in the firſt Opera- 
tion) of the —_ Rule or Three, and one of the other 
Numbers in the Suppoſition (it matters not which) muſt 
be the firſt Number, and that Number in the Demand, 
which is of the ſame Denomination with the firſt, muſt be 
the third Number; which three Numbers being thus ws 
will make one perfect Queſtion in the Single Rule of Three, 
as in the forementioned Example; firſt, Iconſider, that the 
Number required in the Queſtion is in the Intereſt or Gain 
of 75/.*therefore that Number in the Suppoſition which 
hath the ſame Name, viz. 6/. which is the m6 
Intereſt or Gain of 1000. muſt be the ſecond : 75 
Number in the firſt Operation, and cither 100 or 12 (it mat- 
ters not which) muſt be the firſt Number, but I will take 
loo; and then for the third Number, I put that Number in 
the Demand which hath the ſame Denomination with 100, 
which is 75, for they both ſignify Pounds principal, and 
then the Numbers will ſtand as you fee in the Margent. 

But if I had for the firſt Number put the other Number 
in the Suppofition, viz. 12, which ſignifies 12 Months, 
then the third Number muſt have been q, 
which is the Number in the Demand which 12 6 9 
hath the ſame Denomination with the firſt, 

118. 9 Months, and they will ſtand as in the Margent. 

There yet remains two Numbers to be diſpoſed of, and 
thoſe are one in the Suppoſition, and another | 
in the Demand; that which is of the Suppo- 100 6 7g 
fition, I place under the firſt of the three” 12 
Numbers; and the other, which is the De- Or this, 
$3 6 9 
then two of the Terms in the Suppoſition 100 75 
will ſtand (one over the other) in the firſt 
Place, and the two Terms in the Demand will ſtand one 
cver the other) in the third Place, as in the Margent. 

, ES 8. Having 


— — —— — — —— — —, — — — Os Et wa — — — 


106 The Doul le Rule Chap 12 


I. Fong COR or ordered the given Numbers ac. 
cord n# tc the laſt Rule, we may pre ceed to a Reſolut ion 
And fr I work with the 3 uppermoſt Numbers, which, 
according to the firſt Diſpoſition are 100 : 6 :: and 3; 
which is as much as to ſay, if 1007. requires 6/. Interch, 
how much will 75/. require? Which, by the third Rule d 
the 11th Chapter, I find to be Direct, and the 7th ang 
$th Rules of the ioth Chapter, I find the proportions 
Number to be 4/. 10s. ſo that by the foregoing ſingle Que 
ſtion I have diſcovered how much Intereſt 75/. will gain in 
12 Months; the Operation whercof followeth on the let 
Hand under the Letter A; And having diſcovered how much 
it will gain in 12 Months, we may by another 2 
caſily diſcover how much it will gain in 9 Months; fir 
this 4th Number (thus found) I put in the Middle between 
the two loweſt Numbers of the 5, aſter they are placed ac. 
cording to the th iwle of this Chapter, and then it wil 
be a ſecond Number, in another Queſtion in the Ruk 
Af. „ 
of Three. The Numbers being 12: 4 10 :: 
the frſt ard third Numbers being of one Denomimatian, 
Viz. both Months, and my be thus expreſſed; if 12 Months 
require 4/. 10s. Intereſt, what will 9 Months require? Ani 
by the third Rule of the 11th Chapter, I find it to be tic 
Direct kule, and by working according to the Direction 
laid down in the 7th, 8th and gth'Rules of the roth Chap 
ter, I find the fourth proportional Number to the laſt fingk 
— to be # 75. Od. which is the ſixth proportiond 
umber to the five given Numbers, and is the Antwer u 
the general Queſtion. 'The Work of the laſt ſingle Queſtia 
is expreſſed on the right Side of the Page, under the Lett! 
B, as followcth. 
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100 - b—75 
A I2 9 B 
[ 1 Then ſay. 
If 100 6 75 RE. . „ . 
75 if 12 4 10 9 
. — 
30 90 ; 
42 12 
00 450(4 5 
I 00) 45004 10 90 
x 1080 Fence 
4 9 
R > Ton -12 20 J. . & 
cm. 50 12)9720($10(67 (3 7 6 
Mule 2, )9720(810(67 (3 
ain 89 I 
ioo) 1000 (10 5. — —7 
12 93 
* 12 $4 
Facit 4 10 (0) (6;4. 
Facit 3/. 7t. 64. 

So that by the foregoing Operation I concluge, that if, 
1001. in 12 Months, gain &. Int&eſt, 75/. will gain 3“. 75. 
64. in 9 Months, after the fame Rate. The 
Anſwer would have been the ſame if the 5s 12 6 9 


given Numbers had been ordered according to loa 75. 
the ſecond Method, viz. as you fee in the 
Margent. 

For firſt, I ſay, if 12 Months gain 6/. what will 9 Months 
ain? This Queſtion I find to be Direct, by the 3d Rule of 
the zith Chapter, and by the 7th and 8th Rules of the 1oth 
Chapter, I find the fourth proportional Number to theſe 
three to be 4/. 1os. ; 

Thus have I found ont what is the Intereſt of roo. for 
6 Months, and am now to find the Intereſt of 75/. for 9 
Months; to effect which, I make this fourth Number 
(found as before to be my ſecon Number in the next 
Queſtion, I ſay, it 100/. require 4/. 105. what will 75/. re- 
quire ? This Queftion I find (by the ſaid 34 Rule of the 
11th Chapter) to be Direct, and by the ſaid 7th, Sth, and 
th Rules of the 19th Chapter, I find the Anſwer to be as 
betore, viz. 3). 75. 6. + N 

The Operation ot this Rule inthe following Queſtions, 
are purpoſely mit sd, to try the Learner's Capacity, 


_ 
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Que. 2. A ſecond Example in this Rule may be as 
followeth, wiz. A Carrier receiving 425. for the Carriage 
of 3-0 Weight 150 Miles, I demand how much he ought 
to receive for the Carriage of 7C. 39%. 4th 5o Miles at 
that Rate? Auer 365. gd. g 

Queſt, 3. A Regiment of 936 Soldiers eat up 351 Quarter 
of Wheat in 168 Days, I demand how many Quarters of 
Wheat 11232 Soldiers will cat in 56 Days at that Rate! 
Anſwer 1404 Quarters, 

Queſt, 4. If 40 Acres of Graſs be mowed by 8 Men in 7 
Days, how many Acres ſhall be mowed by 24 Men in 28 
Days? Anſwer 480 Acres. | 

Hoek. 5. If 48 Buſhels of Corn (or other Sced) yield 576 
Buſhels in a Year, how much will 240 Buſhels yield in 6 
Years at that Rate? That is to ſay, if there were ſowed 
240, — every one of the 6 Years? Anſwer 17280 

uſhels. 

Qre/t. 6. If 30 Shillings be theWages of 8 Men for 5 Days, 
what will be the Wages of 32 Men for 24 Days? Anfwer 
768 Shillings, or 38/. 87. 

Qzecſt, 7. H 14 Horſes eat 46 Buſhels of Provender in 16 
Days, how many Buſhels will 20 Horſes eat in 24 Days! 
Anſwer 120 Buſhels. 

Queſt. 8. If 8 Cannons in one Day ſpend 48 Barrels of 
Powder, I demand how many Barrels 24 Cannons will 
ſpend in 22 Days at that Rate? Anſwer 1728 Barrels 

Queſt. 9. If in a Family conſiſting of 7 Perſons, there are 
drark cat 2 Kilderkins of Beer in 12 Days, how many 
Kilderkins will tiere be drank out in 8 Days, by another 
Family conſiſting of 14 Perſots ? Anſwer 48 Gallons, or 2 
Kilderkins and 12 Gallons. 

Qre/t. 10. An Ufurer put 75/. out, to receive Intereſt for 
the lame, and when it had continued g Months, he received 
for Principal and Intereſt 78/7. 75. 64. | demand at what Rate 
per cent per aunum he received Intereſt ? Anſwer &. per cent 


Per aπ 
CHAP. XIII 
The Double Rule of Three Inverſe. 


HE Double Rule of Three Inverſe is. when a Queſtion 

I in the Double Rule of Three is refulved by two ſingle 

Rules of Three, and one of thoſe ſingle Rules fails ont to 

te Inverſe, or requires a fourth Number in Proportion re- 

vigrucal tor both Queſtions are never Inverſe.) £ 
2. 
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2. In all Queſtions of the Double Rule of Three (as well 
Inverſe as —_— you are, in the diſpoſing of the 5 given 
Numbers, to obſerve the 7th Rule of the 12th Chapter, and 
in reſolving of it by two ſingle Rules, obſerve to make 
choice of your Numbers for the fuſt and ſecond fingle 
322 according to the Directions given in the 8th Rule 
of the fame Chapter, and in the e following, viz. ' 
Qrze/t. 1. If 1001. Principal in 12 Months gain 6/. Intereſt, 
what Principal will gain 3/. 7s. 64. in 9 Menths ? | 
This Queſtion is an Inverſion of the firſt Queſtion of the - 
12th Chapter, and may ſerve for a Proof thereof 
In order to a Reſolution, I diſpoſe of the 5 given Num- 
bers, according to the 7th Rule of the laſt Chapter; and 
being ſo diſpoſed, they will ſtand as follow. 


* 


12 100 9 
6 + a 

Or thus, | 

J. . 

6 100 2 7.6 


12 9 
Here obſerve, That according Firſt I ſay, 
to the 8th Rule of the 12th Chap- MM. 7. N 

ter, the firſt Queſtion (if you take 12 100 9 

it from the 5 Numbers, as th 12 

are ordered or placed firſt) will 9) 1280133 6 8 
be, if 12 Months require 1000. — 


Principal, what will 9 Months 9 3 
5 op to make the ſame Intereſt?  Facit 133 6 8 


is (according to the 3d Rule 30 
of the 11th — is Inverſe, 27 
and the Anſwer will be found 38 | 
by the — Rule - 2 * 2 27 "| 
ter) to 133/. Os. 84. e ſe- 
cond = will be, if 6. (3) 

tereft require 133/. 6s. 84. Prin- 57. 
cipal; hove muc * will 90 5 (67. 
JJ. 75. 6d. ire! is is a di- — 
rect X the Anſwer in a (6) 
direct Proportion, is 75/. See 22 
the Work 9772 (84. 
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Then I fay, 

[ * ' Re 
It 6 t ' 
240 20 22 } 
1440 4. 266 67 

12 22 
I 
2088 67 
32600 Fro 7. 
810 
32-009 
256 


- 24þÞ 
14410)2592000o' 1800[0{75 7. 


144 168 


1152 120 
1182 129 
—— —kñbñ cr 

(O) (07 


So that by the foregoing Work I find that if 67. Interet 
be gained by 100/. in 12 Months, 37. 75. 6d. will be gain! 
by 75/. in ꝙ Months. 

But if the Reſolution had been found out by the Num. 
bers as they are ranked in the ſecond Place, then the ſecon 

ueſtion in the ſingle Rule would have been Inverſe, and 
the firſt Queſtion Direct, and the Concluſion the ſame with 
the firſt Method, viz. 75/. 

Qieſt. 2. If a Regiment conſiſting of 936 Soldiers can en 
up 351 Quartersof Wheat in 168 Days, how many Soldier 
will cat up 1400 Quarters in 56 Days, at that Rate? 4+ 
fwer 11200 Soldiers. þ 

Queſt. 3. If 12 Students in 8 Weeks ſpend 487. I demand 
how many Students will ſpend 2887. in 18 Weeks? Anfue 
32 Students. 

DPueft. 4 If 43th ſerve 12 Students 8 Weeks, how man 
Weeks wil! 2*$th ſerve 4 Students? An}, 144 Week“. 

Queſt, 5. If when a Buſhel of Wheat coſt 3s. 44. the 
Penny Loaf weigheth 12 Ounces, I demand the Weight d 
the Loaf worth 94. when the Buſhel coſt 10s. 4Auſwer 30 U 

Queſt. 6. It 48 Pioneers in 12 Days caſt a Trench 24 Yard 
long, how many Pioneers will caſt a Trench 168 Yards long 
in 16 Days? Auſwer 252 Pioneers, | 
Queſt. 7. If 12C.wt being carried 100 Miles, coſt 5/. 10 

I defire to know how many C. wt. may be carried 150 Milk 

for 12/, 125. at that Rate? An, 18C. 91 

al 


1tere? 
ram, 


Num. 
econd 
e, ant 
e with 
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Queſt. 8. If when Wine is worth 30l. per Ton, 207. worth 
is ſufficient for the Ordinary of 100 Men, how many Men 
will 4/. worth ſuffice when ut is worth 24/. per Ton? An- 
ſwer 25 Men. : y 

Qzeſt. 9. If 6 Men in 24 Days mow 72 Acres. in how 
many Days will 8 Men mow 24 Acres? Ar/. in 6 Days. 

Q'eft. 10. If when the Ton of Wine is worth 3o/. 100 
Men wilt be tatished with 20/. worth, I defire to know 
what the Ton is worth when . worth will ſatisf- 25 Men 
at the ſame Rate? Anſwer 24/. per Ton. 


CHAP, XIV. 
The Rule of Three compoſed of u, Numbers. 


K 5 HE Rule of Three compoſed is, when 8 
(wherein there are five Numbers given, to find a fixth 
in proportion thereunto) are reſolved by one ſingle Rule of 
Three compoſed of the five given Numbers. 

2. When Queſtions may be performed by the Double 
Rule of Three Direct, and it is required to reſolve them 
by the Rule of Three compoſed ; firſt order or rank your 
Numbers according to __ yo _ of the 12th Chap. then 

NA, 

Multiply the Terms or Numbers (that ſtand one over tlie 
other in the firſt Place) the one by the other, and make 
their Product the firtt Term in the Rule of Three Direct; 
then multiply the Terms that ſtand one over the other in 
the third Place, and place their Product for the third Term 
in the Rule of Three Dire&, and put the middlc Term of 
the 7 uppermoſt for a ſecond 'Term ; then having found a 
fourth Proportional direct to , theſe three, this fourth Pro- 


| portional ſo found ſhall be the Anſwer required. 


Sa the firſt Queſtion of the 13th Chapter being propoſed, 
viz. if 1001. in 12 Months gain 6. Intereſt, what will 75/. 
gain in 9 Months? 

The Numbers being ranked or placed as is there directed 
and done, then | multiply the two firſt Terms 100 and 12 
the one by the other, and their Product is 1200 for the firſt 
Term; then I multiply the laſt two Terms 75 and 9g to- 
gether, and their Product is 675 for the third Term: Then 
i fay, as 1200 is to 6, ſo is 675 to the Anſwer, which b 
the Rule of Three Direct will be found to be 3/. 75. 6d. as 
was betore found. 

3. But if the Queſtion be to be anſwer'd by the Double 
Rule of Three Inverie, then (having placed the 5 given 
i craps as before) multiply the lywermoſt Term hg” = 

ace 
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Place by the uppermoſt Term of the third Place, and py 
the Product for the firſt Term; then multiply the upper 
woſt Term of the firft 2 the lowermott Term of the 
third Place, and put the Product for the third Term, and 
the ſecond Term of the three higheſt Numbers for the 
middle Term of thoſe two; then if the Inverſe Proportion 
is found in the uppermoſt three Numbers, the fourth Pro. 
1 ortional direct to theſe three ſhall be the Anſwer. So the 
| rſt Queſtion in the 13th Chapter being ſtated, viz. if 1000 
| Principal in 12 Months gain &. Intereſt, what Principal wil 

in 31. 7s. 6d. in 9 Months? State the Numbers as there 
Hrecked in the firſt Order, viz. ; 


NM. J. M. 

12 100 

J. ? "8 
6 7 6 


3 

Then reduce the 6/. and 3“. 77. 64. into Pence, the Gl. is 

14409. and 3/. 75. 6d. is 810d. then multiply 1440 of „ the 

Product is 12960 for the firſt Term in the Rule © Three 

Direct, and . 810 by 12, the Product is 9720 for the 

third Term; then 1 fay, as 12960 is to 1000, ſo is 9720 to 

the Anſwer, viz. 75/. as before. But if the Terms had 
BY been placed after the ſecond Order, viz. 
| J. J. J. * d. 
| S---T WS 343-3 7 6 
1 M. M. 


12 
Then the Inverſe Proportion 2 ſound in the loweſt Num. 
bers, and having compoſed the Numbers for a ſinale Rule 
of Three, as in the ſecond Rule foregoing; then the An- 
ſwer muſt be found by a fingle Rule of Three Inverſe ; for 
1 here it falls out to multiply 8 10 by 12 for the frit Num- 
ber, 1440 by 9 for the third Number; and then you muſt 
ſay, as 9720 1s to 100. fo is 12960 to the Anſwer, which 
by Inverſe Proportion will be found to be 75. as before. 
The Queſtion in the 12th and 13th Chapters may ſerve 
Ir thy farther Experience. | 


if CHAP. XV. 
1 Single Fellowſbip. 


Fru is that Rule of Plural Proportion whereby we 
4 ballance Azcompts — between diveric Perſons, 
having put together a general Stock, ſo that they may 


every Man have his proportional Part of Gain, or ſuſtain 
2, The 


his I roportional rart of Loſs, 
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Ac 2 he Rule of Fellowſhip is either ſingle, or it is 
e 


3. The ſingle Rule is, when the Stocks yropounded are 
Single Numbers, without on Fang or relation to Time, 
eac 


Chap. 15. 


1 Partner continuing his Money in Stock for the ſame 
ime. 

4 In the ſingle Rule of Fellowſh'p the Proportion is, as 
the whole Stock of all the Partners is in proportion to the 
total Gain or Loſs, 10 is each Man's par tic ular Share in the 
Stock, to his particular Share in the G.in or Lots. 'T here- 
fore take the Total of all the Sto Ks fr the firſt Car in the 
Rule of Three, and the whole Gain or Lots ior the ſecond 
Term, and the particular Stock of any one of the Partners 
for the third Term, then multiply and livide acQ. rding to 
the ſeventh Rule of the gth C Lear, and the fou.th pro- 
portional Number is the particular Loſs o Gain or him 
whoſe Stock you made your ſecond Number, wherctore re- 

at the Rule ot Three as often as there zre particular 

tocks or Partners in the Queſtion, and the fourth Terme 

produced upon the ſeveral Operations are the reipedtive 
Gain or Loſs of thoſe particular Stocks given, as in the 
Exam; le following. 

Que. 1. Two 3 viz, A and B, bought a Tun of 
Wine for 20/. of which A pai.l 12/. and B paid $/. and they 
gained in the Sale - oaks 
Share in the Gain, according to his Stock ? 

Firſt, I find the Sum of all their Stocks, by adding them 
together, iz, 124. an &. which are 22/. then accorg- 
ing to this Rule, I fay firſt, if 20/. (the Sum of their 12 
Stocks) require 5/. the total Gain, how much will 8 
12. (the Stcck of 4) require? Multiply and di- 787. 
vide by the 7th Rule of the gth Chapter, and the 
Aniwer is 37. tor the Share of A in the Gain; then again I 
lay, if 20/. require 5/. what will-8/. require? The Aniwer 
i 2/, which is the Gain of ; ſo I conclude the Share of 4 
in the Gain is 3/. and the Share of B in the Gain is 2. 
which in all is 5/. 


4 1 ' 
KR a» 7:6 12 
12 + 
: 20) 60 (31. 
60 
8 
J. 2 J. 
If 20 1 
8 


51 now I demand each Man's 
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Qrneſt, 2. Three Merchants, viz. A, B and C, enter upq 
a joint Adventure, A put into the common Stock 78, 
put in 117“. and C put in 234/. and they find (when th 
make up their Accompts that they have gained in all 264 


now [I deſire to know each Man's particular Share in the 


Gain ? 
Firſt, I aid their particular Stocks together, and the; 
Sum is 429/. then ſay, it 4297 gain 264/. what will 


78/. gain? Aral what will 117“. and what will 74 
2340. the Stocks of 4, Band c) gain? Work It7 
by three lever..] Rules of Three, and ydu w:li find 2 
that | SUN 429 

The Gain of 958 is 3 72 

C 144 

Sum 204 


Qzeft. 3. Four Partners, viz. A, B, C and D, amonef 
them built a Ship, which coſt 1730/7. of which A paid 346. 
B 510“. C 692/. nd D 173/. and her Freight for a certain 
Voyage is 370. which is due to the Owners of Builders; | 
demand cach Man's Share therein, according to his Charge 
in building her? 

Aviſwer, A 74 
B( 111 


C\ 148 
59 37 


; 370 
Queſt, 4. A, Band Center into Partnerſhip for a certan 
Time, A put into a common Stock 364/. B put in 382. 
C put in 500/. and they gained 867/. now I demand ex 
Man's Share in the Gain, proportionable to his Stock ? 
d. 


A ſwer, J. 1. 
"7 "8. 1137 
Be3zlo 9 5 1777 
CJ © 3 rf78 


Sum $67 +5 0 | 

5. To prove the ſingle Rule of Fellowſhip, add each 
Man's particular Gain or Loſs together, Toe Proof »f the Rate 
of Sing!e Fellyw/-ip) and if the total Sum is equal to the 
general Gain or Loſs, then is the Work rightly performed, 
but otherwiſe it is erroneous. Example, In the firft Que. 
ſtion of this Chapter, the Anſwer was, That the Gain of 
A was 3/. and the Gain of B 2/. which added together 

makes 5/ equal to the total Gain given. 
If in finding out the particular Shares of the ſeveral 
Partners, any Thing remain after Diviſion is ended, ſuch 
Remainder 


gg nn gre ug wu TT —-F. 3z.. 


?Ttan 
4b2/, 


Cach 


K. 
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Remainders muſt be added together (they being all Frac- 
tiots of the ſame Denomination }:nd their Sum div ded by 
the common biviſor in each Queſtion, viz. the tuta] Stock, 
and the Quotient added to the particular Gains; and then 
if the tot l Sum is equal to the total Gain, the Work is 
right, viherwite not. 

As in tne 4th Queſtion, the Remainders were 354, 62 
and 939, which added together make 1346, which d1yided 
by 1346 (the Sum of their Stocks) the Quotient is 1d. 
which Ladd to the Pence, c. and the Sum of their Share 
is 8977. equal to the total Gain, waercture I conclude the 


Work :s tight. 
CAAT. AVE 
Donvle Fellowſhip. , 


Onble Fellowſhip is, when ſeveral Perſons enter int) 
fZ Fartnerſhip tor nnequal "Time; that is, when every 
Man's part cuhar Stock hath relation to a particu ar 'Time. 

2. In the Double Kule of Fe:lowſhip, multiply each 
particular Stock by its reſpective Time, and having added 
the ſeveral Products toge her, make their Sum the firſt 
Number (or erm) in the Rule of Three, and the total 
Gain or Loſs the ſecond Number, and the Product of any 
one's particular Stock by his Time the third Term, and 
the fourth Number in proportion thereunto it h's particu- 
lar Gain or Loſs, whoſe Product of Stock and Lime is 
your third Number. 

Then repeat (as in Single Fellytuſb ip) the Rule of Three, 
as often as there are Products (or Partners) and the tour 
Terms thereby invented, arc the Numbers required. 

Example. 

Queſt x A and B enter Partnerſhip; 4 put in 401. for 6 
Months, B put in 7g/. for 4 Months, and they gained 7o/. 
now I demand each Man's Share in the Gain, proportional 
to his Stock and Time? Anſwer, A 291. B gol. 

To refolve this Queſtion, I firſt multiply the Stock of 
A, (viz. 481.) by its Time (3 Months) — 


the Product is 120; then I multiply the J. . 
Stock of B by its Time, viz. 7. by 4, and 40 75 
it produ-cth 302, which Lad to the Pro- 3 


duct of 4, his Stock and Time, and the 

Sum is 420. Then by the Rule of Three 120 

Dircct 1 fay, as 420 (the Sum of the Pro- Suid 420 

duct) is to 70, (the total Gain) fo is 120_ 

(the Product of A, his Stock and Time) to 207. (the Share 

ot A in the Gains.) Then I fay again, as 420 is to 70, ſo 
18 


Alzo B 3oo 
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is 300 (the Product of B his Stock and Time) to 50l. (the 
— of B in the Gains :) And that each is to have for his 
are. F 
Queſt. 2. A, B and c make a Stock for 12 Months, 4 
put in at firft 364). and 4 Months after that he put in 4o/. 
| 3 put in at fist 4c8/. and at the End of the 7 Months he 
| took out 86/. C put in at firſt 1487, and 3 Months after he 
! Put in 86/. more, and 5 Months after that he put in 100“ 
more, and at the End of 12 Months their Gain is found to 
be 1436/. I defire to know each Man's Share in the Gains 
according to his Stock and Time ? . 
| Firſt, I confider that the whole Time of their Partner. 
| ſhip is 12 Months: Then I proceed to find out the ſeveral 
| Products, or Stock and Time, as followeth : F 
| A had at firſt 3647. for 4 Months, wherefore that 
oduct is — — —— 1456 
| Then ke put in 4o/. which with the firit Sum 
it makes 404/. which continued the Remainder of the 


Times, $iz. 8 Months, and that Product is : 3233 
The Sum of the Products of the Stock and Time 
A is — — — - 4688 
B had 468/. in 7 Months, whoſe Product is 2856 


And then took out $6/. therefore he left in Stock 
12 which continued the reſt of the Time, viz. 5 
onths, wheſe Product is — —. 
| The Sum of the Products of the Stock and Time -—— 


of B is * — RES 1 4466 
C put in 148/. for 3 Months, whoſe Product being 


The total Sum of all the Products is — 1410 
Then I fay, as 12104 is to 1426 (the total Gain) fo is 
| if 4688 to the Share of 4 in the total Gain, Cc. go on as in 
| the foregoing Examples, and you will find thei: Shares in 
the Gain to be as followeth, viz. 

Anſwer, 


multiplied by 3, is — — 444 

Then he puc in 861. which added to the firſt, 

— 1487.) makes 234/. which lay in Stock 5 
onths, and their Product is _ „ ©. - 2 

Then he put in 10c/. more, ſo then he had in 

| Stock 334/. which continued the Remainder of the 

' Time, 4 Months, which multiplied together, pro- 
duces 5 as 8 — 1336 
| The Sum of the Product of the Money and Time — 
j of C is ai Ny — 2950 

f R 3 ND — 3 

A * — 4688 


Chap» 17. 


Anſwer, 


A $56 O03 611181 

The Share of 4 B is < 529 16 9 1178 

C 349 19 8 rr 

1436 0 © ; 

Queſt. 3. Three Graſiers, A, B and C, take a Piee of 

Ground 2 460. tor. in which A put 12 Oxen for 8 months, 

Z put in 16 Oxen for 5 months, and C put 18 @xen for 

4 months; now the Queſtion is, what each Man ſhall pay 
the 46/. 10s. for his Share in * Charge? 

LM 


Anſwer, 


46 10 
The Proof of this Rule is the ſame with that of Single 
Fllowlhip, laid down in the 5th Rule of the 15th Chap- 
ter ; and note, that ; 

if a Loſs be ſuſtained inſtead of a Gain among Partners, 
every man's Share to be born in the Loſs, is to be ſound 
after the fame method as their Gain, whether their Stocks 


be for equal or unequal Time. 
CHEAT. XVI 
Alligation Medial. 


. THE Rule of Alligation is that Rule in plural Propoe. 
$ tion, by which we re ſolve Queftions wherein is a 
Compoſition or Mixture of diverſe Simples, as alſo it is uſeful 
in Compoſition of medicines, both for Quantity, Quality or 
price: And its Species are two, viz, medial and Alternate. 
2. — — Medial is, when having the ſeveral Quan- 
tities and Prices of ſeveral Simples propounded, we diſcover 
the mean Price or Rate of any 
compounded of thoſe Simples, the Proportion is, 

As the Sum of the Simples to be mingled is to the total 
Value of all the Simples, fo is any Part or Quantity of the 
Compoſition or mixture to its mean Rate or Price. 

Queſt. 1. A Farmer mingled 20 Buſhels of Wheat, at 53. 
per Buſhel, nd 36 Buſhels of Rye at 37. per Buſhel, with 
40 Buthels of Barley at 25. per Buſhel; now 1 > to 
know what one Buſhel of that mixture is worth? 

Jo reiobve this Queſtion, add together the given Quan- 
tities and their Value, which is 96 Buſhels, whoſe total 
Value is 14/. 87. as appeareth by the Work following; for 

Is 
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uantity of the mixture 


— p ——— — — — — = == 


1 
— - — — — — — — 
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Buſhe!s = 2. 
20 of Wheat, at g:. per Buſhel, is 5 o Net 
36 of Rye, at 3s. yer Buſhel, is 5 Fre 
40 of barley, at 2s. per Eulhe is 4 qo Wy 


The Sum of their given Quantitics is 96, and ( © ert 
their Valne is | 14 8 


Then tay, by the Rwle of Three Direct, if 96 Buſhels ef 


colt or is worth 14/. 87. what is one Buſhel worth ? pr 

Brſh. 4. 4. Buſs . | Dat 

90 14 8 1 Buſhel. 1 

22 as K 

| 96) 288 (31. " 

| 288 Facit 35. per Buſhel. the 

5 jo 
Aue. 2. A Vintner mingled 15 Gallons of Canary at 


85. per Gellon, with 29 Gallons of Valaga at 7s. 6d. 

per Gailon, with 15 Gallons of Malaga at 65. $4. per 

| Gallon, and 24 Gallcns of White- wine at 45 per Gallen; | 
now | demand what a Gallon of tis M.xture is worth? in 
Work as in the Hit Quelizon, and you will find the Ar. WE 
ſwer to be 65. 24. 2915. 35. 

Noel. 3. A Grocer hath mingicd 3C. of Sugar at 56. 
per C. wita 3C. of Sugar at-:/ 4, 8d. fer C. and with 
(| 6C. at 1/. 17+. 4d. per C. | deſite to know the Price of a 
J C. wt. of that Xlixture? Arhe 2/ 1. 17 +2. 

3. The Proof of this Operation is, by the Price of any 
Quantity ot the Mixture, to find out the total Value of 
the whole Compoſition, and if it is equal to the total Value W & 
of the ſeveral Simples, the Work is right, otherwiſe not. th 
(The Prof of &!ligation Medial.) As in the firſt Example, 1 
the Anſwer tv the Qucſtion was that 3s, is the Price of i MW a 
Bulhel ; whe. efore I lay, by the Rule of Proportion, it: Wt! 
Buſhel be 3s. what is 96 Buſhels? A»fwer 14. Sr. which is f. 

_ the total Value of the ſeveral Simpies; wherefure the 
Work is right. 


C HAP. XVIII. 
Alligation Alternate. 


OW - — 
— * 


— 
22. 


I. A alternate is, when there are given the par- 

ticular Prices of ſeveral Simples, and thereby we 
diſcover ſuch Quantities of thoſe Simples, as being min zled 
togetlier, ſhall Bear @ certain Rate propoundcd. 
a 2. When 


„% —‚ , oo CC . eto. IQ 


d ² rt... 4 BIA. — arai_se uy — — 


— 


_I 
— — 
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When ſuch a Queſtion is ſtated, place the given Prices 
© the Simple one over the other, and the propounded 
rice of the Compoſition agaiaſt them in ſuch Sort that it 
nay repreſent a Root, and they as ſo many Branches 
pringing from it, as in the following Example 

Hue. L. A certain Farmer” is defirous to mix 25 Buſhels 
f Wheat at 5s. or 604. per Buſhel, with Rye at 3s or 364. 
r Ruſhel, and with Barley at 25. or 24. per Buſhel, and 
Nats at 15. 6. perBuſhel, and deſireth to mix ſuch a Quantity 
f Rye, Barley an4 Oats, with the 20 Buſhels of Wheat, 
jothot the whole Compoſition may be worth 27. 8d. or 324, 
or B 21. | 

The Prices of the Simples being placed according to 
the laſt Rule (with the Price of the Compoſition pro- 
pounded as a Root to them) will ſtand as followeth. 


60 Pence 
13 36 


18 
3. Having thus placed the given Numbers, you are to 
link the ſeveral Rates of the Simples one to the other, by 
certain Arches, in ſuch fort that one that is lefler than the 
mean Rate, may be coupled to another that is grenter than 
the mean Kate; ſo the Queſtion laft propounded will ſtand, 
1. Thus, 2. Gr tous, 3. or thus, 


4 Then take the Difference between the Root and the 
feral Branches, and plate the Difference of-each againſt 
the Nuu. ber or Branch with which it is coup'e.| or linked, 
and having taken all the Differences and placed them as 
aforeſaid, then thoſe Differences ſo placed will ſhew you 
the Number of each Simple to be taken to make a Compo- 
tion to bear the mean Kate propou::ded. 

So the Branches of the laſt Queſtion being linked to- 
gether, as in the mancer, I ſay, the Difference be ween 
32 and 60 is 28, which I put againft 18, be:auſ: 60 is 
linked with 18; then the Difference between 32 and 36 8 
2, which I put againſt 24, becauſc 36 1s 
linked or couple with 24; then | (ay, 62 14 
the Ditterence between 32 and 24 is 8, 32 36 8 
which 1 2 againſt 36 (for the Kea- 1 2 


{on aforeſaid) then I ſay, the Ditterence 


between 32 and 18 is 14, which I place againſt 60, and 
then the Work will ſtand as you ſee in the Margent. 


| 
: 
' 


1 
| 
1 
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So I conculude that a Compoſition made of 14 Buſhey 
of Wheat at 604. per Buſhel, and 8 Buſhels of Rye at 364 
per Buſhel, and 5 buſhels of Barley at 244. * Buſhel, an 
28 Buthels of Oatz at 18d. per Buſhel, will bear the mem 
Price of 324. or 27. 8d. per Buſhel. And here obſerve, that 
in the Compoſition there is but 14 Buſhels of Wheat, but 
I would mingle 20 Buſhels ; and this Kind (or rather Cafe) 
of Alligation Alternate, viz. when there is given a certain 

uantity of one of the Simples, and the Quantities of the 
reſt ſought to mingle with this 4 Quantity, that the 
— — may bear a Price propounded) is called Alternation 
artial. 
s And the Proportion to find out the ſeveral Quantities to 
be mingled witu the given Quantity, is thus, 

As the Ditterence annexed to the Branch, that is, the 
Value of an Integer of the given Quantity, is to the other 
particular Diiterences, ſo is the Quantity given to the ſe- 
vera] Quantities required. 

So here, to find how much Rye, Barley and Oats muf 
be mingled with the 20 Buſhels of Wheat, I ſay, by the 
Rule of Threc Direct, if 14 Buſhels of Wheat require 
Buſhe!s of Rye, what will 20 Buſhels of Wheat require! 
Außer, 1155 Buſkels of Rye. 

Again, if 14 Buſhe's of Wheat require 4 Buſhels of 
Barley, what will 20 Buſhe's of Wheat require? 4% 
905 Buſhels of Barley. Again, I ſay, if 14 Buſhels of 

heat require 28 Huſhels ot Oats, what will z0 Buſhel 
of Wheat require? An/. 40 buſhels of Oats. 

And now I fay, that 20 Buſhels of Wheat mingled with 
1114 Buſhels of Rye, and 51% Buſhels of Barley, and 40 
Buſhels of Oats, each bearing the Rate as aforeſaid, wall 
make a Compoſition, or Heap of Corn, that may yield 
32:4. per Ruſhel. 

But if the Branches had been coupled according to the 
ſecond Order or Manner, the Differences would have been 

thus placed, viz. the Difference be- 

(69 3 8 tween 33 and 60 is 28, which [I ſet 

36 14 againft 24, becauſe 60 is linked there- 

32 24 Z 26 to; and the Difterence between 32 and 
” By 4 36 is 4, which 1 ſet againſt 18; and 

the Difference between 32 and 24 is 

18, which I ſet againſt 60; then the Difference between 32 
and 18 is 14, which 1 tet againſt his Yoke-icllow 35; and 
then 1 conclude, chat if you mux'd 8 Buſhels of Wheat 

w! 


2228 Wea © fo 


— 
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with 14 Buſhels of Rye, 28 Buſhels of Barley, and 4 


Buſhels of Oats, cach bearing the aforeſaid Prices, the 
whole Mixture may be fold for 32d. per Buſhel, as by the 
Work in the Margent. 

You fee by this Work we have found how many Buſhels 
of Rye, Barley and Oats ought to be mixed with 8 Buſhels 
of Wheat, and to find out how many of each ouzht to be 
mixed with 20 Buſhels of Wheat, I (ay, as 1 is to 14, fo is 
20 {5 35 Buſhels of Rye. As 8 is to 28, ſo is 20 to 70 
Buſhels of Barley. 8 is to 4, ſo is 20 to 10 Buſhels 
of Oats; whereby I conclude, that if to 20 Buſhe!s of 
Wheat I put 35 Buſhels of Rye, 70 Buſhels of Barley, and 
10 Buſhels of Oats, cach bearing the aforeſaid Price per 
Buſhel, that then a Buſhel of this Mixture will be worth 
32. Or 27. 84. » | 

And if the Branches had been linked as you fee in the 
zd Place, were each Branch bigger than the Root is link'd 
to two that are leiſer than the Rovt, then in this Cate you 
muſt have pla-cd the iev-ral Di ferences between the Roor 
and Branches againſt thote two with which each is oupled; 
as fut, tac Difference between 32 and 60 is 28, which x {ct 
againſt 24 and 18, becauſe it is coupled with them both; 


60 85141 22 
53 ))| IHE 

24 23] 4] 32 

| 18 281 4\ 32 


then the Difference between 32 and 36 is 4, which 1 Gt 
likew:ſe againſt 3 and 18, be-aulc 30 is linked to them 
both ; then the Difference betwee 32 and 24 is 8, which 
[ put againſt 60 an 36, becauſe 24 is linked to them both, 
then the Diiterence between 32 and 18 's 14, which L put 
againſt 60 and 36, the Yoke-teliows ut 18. 

Latily, I draw a Line behind the Ditterences, and add 
the Differences which ſtand againt eich Branch, and put 
the Sum behind the ſaid Line againit its proper Branch, as 
you ice in the Margent 

And now by this Vrk I find that 22 Buſhels of heat 
mingled with 22 Buſb-ls of 40, an 32 Buthcis Of garicy, 
and 32 Buſhels ct Oats, cach bearing the a l Price, Wil 
make a Mixture bearing the 12-227 of 324. per Buſh, 

And now to find how i:.uch of cachi of the leit mult be 
mingled with £ Buſhes of Wheat, I iay, | 

As 22 is to 32, 10 15 20 ty 29 Bullicisot Rye, As 22 

is to 32, ſo is 20 to 1% 1 Buſhels of Barley. As 22 15 

io 32, ſo is 20 to 29 31 Buſhels of Oats, 
F 


Whereby, 


— — — 
- — 22 — - 
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Whereby you fee the Queſtions of Alligation Alternate 
will admit of more true Antwers than one; for we have 
tound three ſeveral Anſwers to this firſt Queſtion. 


The Preof of Alternation partial. 


Queſtions of Alligation partial are proved the ſame way 
with Queſtions in Alligation medial, which you may ee 
in the zd Rule of the 17th Chapter. 

Qu. 3. A Greeer hath 4 torts of Sugar, wiz. of 12d 
per tt, of 10d fer th, of 6d. per th, and of 4d. per th, and 
would have a Compefition worth £4. per b., the whole 
Quantity wherect ſhould contain 144 made of thele four 
Sorts ? | demand how much of each he mult take? 

Queſtions of this Nature are reſolved by that Part of 
Alligation Alternate, called by Arithmeticians A/igation 
Tutal, viz, where there is given the Sum and Prices of fe. 
veral Simples, to find out how much of each Simple ought 
to be taken to make the ſaid Sum cr Quantity, fo that it 
may bear a certain Rate propounded. 

1 o reſolve this Queſtion, 1 place the ſeveral Prices of 
the Siumpies and mean Rate propounded, and link them 
together, as is directed in the ad and 3d Rules of this Chap- 
ter, and place the Litterences between the Root and 
Branches, according to the gth Rule of this Chapter, 
which will then ſtand one of theſe three Ways, viz. 


Firſt Second 
12 4 12 2 
8 NN 2 die 4 
| 22 2 b 14 
4 4 4 2 
—ů— — 
Iz 7 
Third 
12 2, 4 6 
8 D) 2» 446 
F 4. 216 | 
4 4,2] 6 . 


Then add the ſeveral Differences together, which | 
V. f Ly and the Sums of the firſt and tecond Order 1 
12 
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1:16 and of the third 2 4th, as you ſee above. But it re ; 


quired that there ſhould be 144th of the Compoſition, 


theretore to find the Quantity of each Simple to make 
the whole Compoſition 144tb, obſerve this general Rue, 
VIZ. 

A the Sum of the Differences is to the ſeveral Differ. 
ences, ſo is the total Quantity of the Compoſition to the 
Quantity of each Simple. 

30 co ſind how much of each Sort of Sugar I ought to 
take to make 144/h at 8d fer . 

AS Iz is to 4, {0 is 144 to 48 b at 124. per th. 

As 12 is to 2, fois 144 to 24th at 124. per th. 

As 12 is to 2, ſo is 144 to 24th at 64d. per ih, 

As 1: is to 4, ſo is 144 to 8b at 44 per th. 

Whereby I find that 185. at 1:4 per ih, and 2th at 
1:4. per I, and 24th at 64. per th, and ab at d. per tf, 
will make a Compoſition of Sugar containing 144th worth 
g. fer th. 

But as the Branches are linked in the ſecond Order, the 
Anſwer will be 24th at 124. per Ib. and 45th at 104 per th, 
and 43th at 64. per th and 24th at 4d per i, to make the 
ſaid Quantity, and to bear the ſaid Price. 

And if you had worked 25 the Branches are linked from 
the third Order, then you wouid have found the Quantity 
of 24th of each 

Cet. 3. A Vintner hath 4 Sorts of Wine, viz. Canary 
at 10s. p Gallon, Malaga at 8s. p-r Gallon, Heniſh Wine 
at or. per Gallon, and White Wine at u. per Gallon, 251 
h minded to make à Compoſiti n of them all of 60 
G ons, that they may be worth 5: Gulon, Idefire to 
ki. o v h much of each he muſt © - / 

The Number of Terms be ng ra K, according to the 
ſecond Rule of this Chapter, the Branches will be U nked 
as lweth, but will adtuit of no other manacr of cow 
ping, becauſe here is hut one ranch that is leſſer than 
the Roh, therefore all the reſt muſt be linked unto it; at 
the Differences between the 


kovtantthe thr-- firtt Branches, „ an 0% I 
viz, 10, 8 and 6, which are 5, 8 I 1 
J and 1, muſt be tet againſt 4, 5 6 4 1 1 
becauſe they are cout ici with $3” 62 *48 


it; aad the Diteren.e between 
the Kuot, viz. 5 and 4, which is 1, muſt be te zainfl he 
F 2 3 t.icc 


1 


T— 


— 
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three other, becauſe it is linked to them all; fo I find x 
Gal. of Canary, 1 Gal. of Malaga, 1 Gal. of Rhenifth 
Wine, and 9 Gallons of White Wine, priced as above, 
being mingled together, will be worth 5s. per Gallon, the 
Sum being 12 Gallons; but there muſt be 60 Gallong, 
wherefore I ſay, 

As 12 is to 1, fo is 65 to 5 Gallons of Canary. 

As 12 is to 1, ſo is 60 to 5 Gallons of Malaga. 

As 12 is to 1, ſo ': 60 to $5 Gallon; of Rheniſh. 

As 12 is to 9, ſo is 60 to 45 Gallons of White Wine 
ſo that 5 Gallons of Canary, 5 Gallons of Malaga, 5 Gal. 
lons of Rheniſh, and 45 of White Wine mingled together, 
will be = all 60 Gallons worth 5s. per Gallon, which wa 
require: ja 

Duet. A Gold{mith hath Gold of four ſeveral Sorts 
of finenè fs, viz. of 24 Carects fine, and of 22 Cares fine, 
and of 20 Carects fine, and of 15 Carects fine, Read Ch, 
2. Def. of this Boot and he would minele ſo much of each 
with Alloy, that the whole Maſs of 2802. of Gold ſo 
mingled may bear 17 CareGis fine; I demand how much 
of each he muſt take? The ad and zd Rules of this Chap. 
ter being obſerved) (for inftead of the Alloy I put o, be. 
cauſe it bears no Fineneſs, but it makes a Branch in the 
Operation) the Terms may be alligated, and the Differ. 
ences added by any of theſe four Ways following, viz. 


Firſt thus, 
17 2 
22 2 2 
27220 2, 1719 
12 he: | 3 
0 "> "I 53 2D 
Sum 56 


Secondly thus, 


Chap. 19. 
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i 'hirdly thus, 
24 3 2 
22 2 2 
172 | $ 177 | 19 
1 7. 5, 3. ] 15 
© 3. | 3 
Sum 41 
Fourthly thus, 
4&4 "Wy 2, I7, 19 
4 28 N 2, 17. 19 
17228 2, 17, 19 
. | 7» 5+ 3» þ Ig 
f O T7» 5» 3» 4 1% 
Sum 87 


More Ways may be given for the alligating or linking 
of the Terms in this Queſtion, but theſe, if well prac- 
tifed, are ſufficient tor underſtanding the Rules of Alliga- 
tion 

In Queſtions of Alligation Total the Anſwer is given 
true, when the Sum of each of the Quantities of Simples 
Bund, (The Proof of Alternation Total) agrees with the 
Sum or Quantity propounded ; as in the laſt Queſtion, 
the Anſwer was 892. Ice. of 24 Carects fine, 10. of 22 
Carects fine, 99. 105w?. of 20 Carects fine, 412. of 25 Carects 
ine, and goz. of Alloy, which added together make 28-z, 
the Quantity propounded. 


CHA f. XIX. 
Reduction of Vulgar Fractions. 


I. HAT a Vulgar Fraction is, hath been alread 
ſhewed in the firſt Chapter of this Book, to whic 
I refer the Reader to look cautiouſly into. 
2. To reduce a Vulgar Fraction, obſerve carefully theſe 
eight following Rules, 
1. To reduce a mix d Number into an improper Frac- 
tion, 
2. To reduce a whole Number into an improper Frac- 
tion, 
3. To reduce an improper Fraction into its equivalent 
whole (or mix'd) Number 
3 4 To 
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4. To reduce a Fraction into the loweſt Terms equiyz. 
lent to the Fraction ow. 

5s To find the Value of a Fraction in the known Parts 
of Coin, Weight, Meaſure, &c. 

6. To reduce a compound Fraction to a fimple one of 
the ſame Value. 


7. To reduce diverſe Fractions having unequal Denomi. 
nations, to Fraftions of the ſame Value having an equal 
Denominator. 


$. To reduce a Fraction of one Denomination to another 
ef the ſame Value. 


I. To reduce a mix'd Number to an improper Fraftion, 


De Rule is, 

Multiply the Integer Part (or whole Number) by the 
Pencminator of the Faction, (Vide Chup. 1. Den. 31) and 
to the I roduct add the Numerator, and that Sum place 
over the Denominator for a new Numerator, ſo this new 
Fraction ſhall be equal to the mix'd Number given. As 
for Fxample : 


I Reauce 135 into an improper Faction; multiply 
the & hole Number 18 by 7 the Denominator. and to the 
Product add the Numerator z, the Sum is 129, Which 
put over the Lenominator 2, and it makes **$ for the 
Anſwer, as followech. 

19 7 
— 
Facit 129 


7 
2. Reduce 113 22 to an improper Fraction, facit, 1 ff. 
3. Reduce 30 4+ to an improper Fraftion, facit, 42. 


II. To reduce a whole Number idto an improper Fraction. 


„ Role is, Multiply the given Number by the intended 
98 and — — Product for the Numeratut 
over it. (Vide Chap. 1. Defin. 23) As for Example: 

t. Let it be required to reduce 15 into a Fraction whoſe 
15 Denominator ſhall be 12. To effe& 
1; Which, I multiply 15 by the intended 
— Denominator (12) the Product is 180, 
Facie 142 12 which I place over 12 as a Numerator, 
a 12 and it makes 2, which is equal to 1j, 
18 a; was required ; as fer Margent. 
| 4 


: 
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> Keduce 26 into an improper |'raQtion, whoſe De- 
nominator ſhall be 26, facit 545. 

; Reduce 135 into an improper Fraftion, whoſe 
Derominator ſhali be 16, facit **'723 
Ul. Tv reduce an improper Fratt jun into its equival. nt whole 

or mix'd Number. 

The Rule is, Divide the Numerator by the Denominator, 
and the Quotient is the whole Number equal to the Frac- 
tion; and if any Thing remain, put it for a Numerator 
over the Diviſor. Example. 

1. Reduce into its equivalent mix'd Number. Di- 
vide the Numerator 436 by the Denomirator 8. and the 
Quot ent is 54, and 3 remains, which pat for a Numerator 
over the Divyitor 8, the Anſwer is 54+, as ſellou eth, 


8) 4360 54 


40 

36 

32 Facit 522 

2. Reduce g to a mix'd Number. Fa ir 23111. 

3. Reduce f, to a mix'd Number. Faciti 4775. 


IV. To redace a Fradt ion into its loweſt T.rms, eguivalent to 
the Frattion given, 


The Rule is, 1. If the Numerator and Denominator are 
even Numbers, take half the one and half of the cther, as 
often as may be, and when either of them falls out to be 
an odd Number, then divide them by any Nuinber that 
you can diſcover will divide both Numerator and Deno- 
minator without any Remainder ; and when you have thus 
proceeded as low as you can reduce them, then th,s new 
Fraction fo found out ſhall be the Fration vouu defirc, and 
will be equal in Value to the given Fraction. 

Example 1. Let it be required to euuce 343 into its 
lowelt Terms Firſt I 
take the half of the Nu- 192 
merator 192. and it is 336 | 
96, then half of the Ve- | 
nominator, and it is 168. ſo that it is brought to 487, 
and next to 43, and by halfing ſtill to 37. and their half 
b ;*, and now | can no longer half it, becauſe 21 is gu 
dd Number, wherefore I try to divide them by 3, 4, 5, 

| 2 


* 


96 | 45 212 4 
1651] £4 ] 24 


— — 
— — — — — — — ä—Z— — ———ů— 
on ͤ — H— — 
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6, Sc. and I find 3 divides them both without any Re. 
mainder, ard brings them to 4, as per Margent. 

So I conclude + thus found to be equal in Value to the 
given Fraction 345. 

2. What is 22 59 in its loweſt Terms? Anſwer 3. 

z. What is ; in its loweſt Terms? Adnferiy 45 

The beſt way to reduce a Fraction into its loweſt Terms 
is, by finding a commen Meuture, «i, the greateſt Num. 
ber that will divide the Numcrator and Denominatar with. 
out any Remainder, an by that means reduce a Fraction 
to its loweſt Terms at the firſt Vork; and to find out this 
common Meaturt, divide the Denoninator by the Nume- 
rator, and it any hing remain divide your Diviſor there. 
by, and f any 1 hing yet remain, then divide your laſt Di- 
viſur by it; do lo until you find n=thing remaining; then 
this laſt D'vitor ſhall be yuur greateſt common Mealure, 
which will divide boch Numerator and Den mminator, and 
reduce them both into their loweſt Terms at one Work. 

Examile 4. Keduce g? into id toweit 41c:ms by a 
common \Xicaſure ; to effect which I divide tne Cenumi- 
minator 304 by the Nurerator 228, and there remains 
76 ; then I divide 228 (che firlt Divifor) by 76 the Re 
maindcr) and it quotes 3, and nothing remains; where- 
fore the laſt Diviior 56 is the common Meaſure, by which 
divide the Numerator of the given Fraftion, wiz. 228, 
it quotes 3 for a ne Numerator ; then I divide the Dens. 
minator 304 by 76, and it quotes 4 for a new Denomi- 
nator, fo that ny have found 3 equal to 38 

5. Reduce t into its lowelt lerms by a common 
Meaſure, facit? 

6. Reduce 28 
Meaſure, facut | 


{4 into its loweſt Terms by a common 


A Compendiim. 


Note, That if the Numerator and Denominator of a 
Praction end each with a Cypher or Cyphers, then cut 
of as many Cyphers from the one as from the other, and 
the remaining Figures will be a Fraction of the ſame 
Value, wiz. 1788 will be found to be reduced to $f, by 
cutting off the two Cyphers from the Numerator 
Denominstor with a Daſh of the Pen, thus, 588, and 
+52 will be $5, thus, $42, Ce. Ty 

. To 
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V. To find the Value of a Fraftion in the kuown Parts of Coin 
Weights, &c. 


The Rule is, Multiply the Numerator by the Parts of the 
next inferior Denomination that are equal to an Unit of 
the ſame Denomination with the Fraction; then divide the 
product by that Denominator, and the Quote gives you 
its Value in the ſame Parts you multiplied by, d if any 
Thing remain, niultiply it by the Parts of the next inferior 
Denomination, and divide as before; do {o till you can 
bring it no lower, and the ſeveral Quotients will give yon 
the Value of the Fraftion as was required; and if any at 
laſt remain, place it for a Numerator over the former 
Denominator, Some few Examples will make the Rule 

lain. 
1. What is the Value of 13 J. ferling ? To anſwer 
this Queition, I multiply 


27 
the Numerator 27 by 20, 1 2 
(the Shillings in a Pound . 8 
the product i, 542, which [ Multiply 22 ad abt 
divide by 29 (the Deno- 29) 542154. 74. 1259. 
minator) and the Quotient . 
is 18s. and there remains — 4 
18, which I multiply by 259 
tz Pence, and the Product 232 
(216) | divide by the De- Rem, (13) 
nominator 29, the Quotient Mule, 12 
s 7 d and 13 remains, 36 
which I multiply by 4 18 
Farthings, the ”rodut is 6 (94 
52, Which I ſtill divide by 92 — 8 


29, the Quotient is 1 gr. 
and there remaineth 23, 
which I put for a Nume- 
ratur over the Denomina- 
tur 29, ſo I find the Value 
of 75 /. to be 185. 7d. 19r. 


15, as by the Work in the 


Margent, and atier the 
ſame manner the Value of 


Rem. (13) 

Mult. 4 
— 7. 
29) 52 (135 

1 

Rem. (23) 

4 


4 
Fact 18 7 113 


of 2 Pound Sterling is found out to be 145. 8 d. 

And io likewiſe you may find the Va ue of any Frac- 

tien either in Wei, ht cr Time, Cc. 
Fs 


VI. 7 
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VI. To reduce a compound Fract ian to a Simple of the ſame 
Value. 


What a compound Fraction is, hath been ſhewn in Ch, 


1. Definition 24, and to reduce it to a ample Fraction of 
ſame Value. 


The R. le is, — the Numerators continually, and 
place the laſt Produ 4 a new Numerator, then multip] 
the Denominators continually, and place the laſt Prod 
for a rew Denominator ; ſo this ſingle Fraction ſhall be 
cqual to the compouni Fraction. 


Example. 


1. Reduce ;; of & of 4 to a ſimple Fraction. 

Multiply the Numerators 2, 3 and 5 together, they 
make 30 or a new Numerator ; then I multiply the De- 
nominators 3, 5 and $ together, and their Product is 120 
for a Denominator, ſo the ſimple Fraction is ⁊ 18. and 
cutting eff the Cyphers it 1s x}, equal to the & by the 4th 
Rule lollowing. 


130 


5 3 
3 2 
ER 1 
8 | 5 
120 30 


Facit 118. or ,4. or 3. 

2. What is 18 of 4 of $of f 7 Anfw. $448, or 34, 
ar 273 in its loweſt l erms. 

3. What ie 1 % $4 of 15; Anſwer 915 

By this you may know how to find the Value of a com. 
pound Fraction, viz. firſt reduce it to a imple one, and 
then find out its Value by the 5th Rule foregoing. 

Exampic « W hat i: the Value of 4 of I of ,$ ofa 
Pound? Anſwer 113. 34. 


VII. To reduce Fraftiuns of unequal Denuminations to Frattions 
of the ſame Value, baving equal Denominators, 


Th- Rule is, Multiply all the Denominators together, and 
the Product ſhall be the common Denominator ; then mul- 
tiply each Nume- ator into all the Dezominators, except its 
own, and the laſt Product put for a Numerator over the 
Denomin:.tor found out as b-tore ; ſo this new Fraction is 
eaua! to that Fraction whoſe Numeratcr you muliyply into 
the taid Denominator. Vo ſo by all the Nuuꝛerators given, 
Y' u have you. Dehire. 

e E cample, 
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Erumple. 6 
1. Reduce 1. 4, + and to a common Denominator. 
Multiply the Denominators 4, 5. 6 ane 8 together conti. 
nually, and the Product is $690 for the common Denomi. 
nator ; then multiply the Numerator 3 into the Denomi. 
ang WY vators 5 6 and 8, and the Product is 725, which is a 
Numerator to 960 (found as before) ſo 3*$ is equal to the 
xd Erit Fraktion 4 ; then I proceed to find a rew Numerator 
ll be to the ſecond i raftion, wiz 4, anc | multiply 4 (into ail 
ne Denominators except its own, K.) in- o 4, 6 and $, 
which produceth 354 equal to ?, then multiply the Nu. 
merator 5 into the Uenomirators 4, 5 ard g. the Froduct 
they WI #5 $28, equal to $, then multiply the Numerater 7 into 
De- the Denominators 4, 5 and 6, the Product is 328. 
120 equal to ; and the Work is done to that for 3, 7, 
and and: I bare 378. 323. 328 ard $52 
4th 2 Reduce 54. + and , to a commcn Denc m'nator, 
faciunt $444, $354 and $33 
VIII. To reduce 4 Fraftion fo Denrmingtion to another, 


1. This is either aſcending or deſcending. Aſcending, 

when a Praction of a tmatler is brouyht to a greater De- 

n._ mination :. Deſcending, when a Fiatvon of a greater 
Denomination is brought lower. 

2. When a Fraction is to be brouel.t from a leſſer to a 

Fro, greater Penom ination, then make of it a compound Frac- 

tion, by comparing it with the intermed ate Denomina- 

tions between it, and that you weuld have it reduced to; 

OM- then (by che 6th Rule foreguing) 1c:)uce your Compound 

and to a ſimple Fraction, and the Work is dune. 

of a 


Example. 
Aue. 1. It is requir'd to know what Part of a Pound 
Sterling F of a Penny is? 
Tons To reiolve this, I confider that 14. is 1 of a Shilling, 
and a Shi ling is ,4 of a Pound; wherefore 34. is 4 of 1 
and of „ of a Pound, which, by the ſaid 6th Rule, I find 
nul. to be ers of a Pound Ser, of Eglise Money. 


t Its Buejt. > What Part of a Pound 7% We yght 184 of a 
| the Pennv.weight ? in, Lot 7 * of F treu to. 7 19 Tv. 
. 3. When a Fract:on is to be brought from a g reatei t a 
_ Iefer Denomination, then multiply the Nu ct ator by the 
den Parts contauied in the ſeveral Denominatious betwixt it nod 
the 
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the Parts you would reduce it to; then place the laſt Pro. 


duct over che Lenominatar of the given Fraction. 
- Example. 


Que. 3. I would reduce +/. to the Fraction of 19. to 
do which, I multiply the Numerator 3 by 20 and 12, the 
Product is 720, which I put over the Denominator 3, it 
makes ? of 14. equal to +/, 

Aue. 4. What Part of an Ounce Troy is 55th? An 
[wer Sox. | 
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Addition of Vulgar Fradions. 


minator, then add all the Numerators tcgether, and 
place their Sum for a .- umerator to the common Denomi. 
nator, which new Fraction is the Sum of all the given 
Fractions; and if it be improper, ſe duce it to a — 
N Number, by the 3d Rule in the 19th Chapter. 

Que. 1. What is the dum diz), 24 24 and gt? 

Tne Denominators are equal, wiz. every one is 24; 
wherciore add the Numerators together, v.. 7, 9, 16 
and 14, their Sum is 46. which put over the Denomina- 
tor 24, it makes 45, the Sum of the given Fractions, which 
will be reduced o the mix'd Numbers 144 or 114. 

2. But if the Fractions to be added have unequal Deno- 
minatots, then redu. < them to a co mon Denominator by 
the 7th Rule of Chap. 19, and tuen ad i the Numerators 

| together, and put the Sum over the common Denominator, 
Sc. as before in the laſt Example. 

DPueft. 2. Mat is the Sum of 4, } 78 and fr? 

lt he Fractons reduced to a common Lcncminator are 
3288 $329, 58 and 1788, the Sum of their Numera. 
tors is 1490, Which put over the common iZenominator 
makes 83, or ff, equal to the mix'd Number 33 
for the Lum required. 

Nueſt. 3 What is the Sum of 13, $3 and 35? 

Anſaver, 11. 

3. If you are to add mix'd Numbers together, then add 

the ſract onal Parts as before, and if their Sum be an im- 

proper Fraction, reduce it to a mix'd Number, and add its 

integral Part to the integral Parts of the given mix'd um- 
bers, and the Werk is done. 

Nueſt, 


ESSCRT... 


I. 3 your Fractions to be added have a common Deno. 


in. 


—— 
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Queſt. 4. What is the Sum of 134 and 244 ? 

Firſt add the Fractions 4 and : the Sum is 13 4, then add 
the Integer 1 to 14 and 24, their Sum is 38. and put after 
it the FraQtion 44, it is 3844 for the Anſwer, or it is 384, 

Que. 5. What is the Sum of 485, 641 and 1304 ? 

Facit 243139. or 23$5. 

4. If any of the Fractions to be added is a compound 
Fration, it muſt firſt be reduced to a —_—_ Fraction b 
the 6th Rule of Chapter 19, and then add it to the reſt, 
according to the 2d Rule of this Chapter. 

Example 

Que. 6. What is the Sum of . f and 3 of ; of 5? 

Reduce 3 of } of & into a ſimple Fraction, and it is 
19+.-which reduced With the other two, and added, are 
288K. | - 

Que. 7. What is the Sum of 4; of 3 of + of 5? 

Anſeuer 153 

g. If the Fractions to be added are not of one Denomi- 
— they muſt be ſo reduced, and then proceed as be- 


ore. 

Let. 8. What is the Sum of f J. and $5. ? 

Of the given Fractions here, one is of a Pound, and the 
other the Fraction of a Shilling; and before you can add 
them together you rguſt reduce þ s. to the Fraction of a 
Pound as the other is by the 5th Rule of Chap. 19.) and 
it makes +4 /. then 4 and 126 /. will be found to be 4781. 
or f /. by the 7th Rule of Chap. 19. and in its loweſt 
Terms 42 /. by the 4th Rule of Chap. 19. 


It would have been the ſame (it by the latter Part of 


the £th Rule of Chapter 19.) you had reduced }/ to the 
Fraftion of a Shilling, which you would have found to 
have been f . which added to $ by the faid 17th 
Rule of the laſt Chapter, the dum 1s 155. 1. which is 
equal to the Sum found, as before, wiz. 4$/. tor (by the 
;th Rule of Chapter 19) the Value of 14/. will be found 
to be 55. 10d. and ſo will 155. F$ be found to be juſt as 
much. 

Jet. 9 What is the Sum of F/. 4, and 5d. ? 

Hof. +$4438 or 3584 J or in its lowelt Terms , $42. 


CHAP. 
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CHAP. XXL 
Subtradion of Valgar Fradions. 


1. THE Rules in Addition for reducing the given Frac. 

tions to one Denomination, are here to be obſerved; 
for before Subtraction can be made, the Fractions muſt be 
reduced to a common Denominator ; then ſubtract one Ny. 
meratur from the other, and place the Kemainder over 4 
common Denominator, which Fract'on ſhall be the Excel 
or Ditterence between the given Practions. 


Examples 

Ave. x What is the Difference between 4} and 4 ? The 
given Fractions are reduced to 17, and g, then ſubtradt 
the Nume ator 20 from the Numerator': 1, and there rr. 
mains 1, which being put over the Denom vater 28 make 
x7 for the Anſwer or D. fference between 1 ana 4. 

Pueft. 2. What is the Difference between 4 and g of 4? 

Reduce the compound Fraction 1 of 4 to a fimple 
Fra&:on, then proceed as before, and the Aniwcr is 438, 
equal to 14 

2. When a Fraction is given to be ſubtracted from a whole 
Number, ſubtruct the ue rator from the Denominator, 
and put the Remainder for a *.umerator to the given Ds 
nowm'ator, and ſubtract an Unit (for that you borrowed) 
for the whole Number, and the Remainder place before 
the Fraction found, as beture, which mixed Number is 
the Keinainder or Litterence iouglit. 

Example. 

Que 3. Subtract g from 48. 

Anſwer 37 3. for it you ſubtract 7 (che Numerator) 
from 10 (the Denominator) there remains 3, which put 
over 10,4. and 1 (| borrowed) om 48 reſts 47, 
whict join 54, and it makes 4718 lor the Exceſs. 

Q dub tract 1 from -, remain 36 +. 

3. If it be required to ſubt act a Fraction from a mix 
Number, or one mix'd Number from another, reduce the 
Fraction to a con: non Denominator, and if the Fraction to 

- be ſubtracted be leſler than the cther, then ſubtract the 
leſ er Numeratut trom the greater, and tnat is a txutaerator 
for he comm u Denominator ; th: a ſubtract the lefler in- 
tegral Part frm che gf carer, and the Kernaiuder, with the 
remaining Factions thereunto annexed, „ the 1:terence 
requir d between the two given mix'd Numbers. 

Example, 
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2 weft. 5. Subtract 265 from 54+. 

Firit, ſubtract 4, wiz. 4? from , T z. 14. the Re- 
mainder is 44; then 26 from 54 temaineth 18, to which 
annex :! it makes 28 {2 for the Anf er. 

4. But if the Fraction to be ſubtracted is greater than 
the Fraction from whence you ſubtract, then having firſt 
reduced the Fractions to a common Denominator, take the 
Numerator of the greateſt Fraction out of the Denominator, 
and add the Remainder to the Numerator of the leſſer Frac- 
tion, and their Sum is a new Numerator to the common 
Denominator, which Fraction note; then (tor the x vou 
borrowed , add 1 to the integral part to be ſubtracted, and 
ſubtract it from the greater Number, and to the Remainder 
annex the Fraction you noted before, ſo this new mix'd 
Number ſhall be the Difference ſought. 

E xampir : 

2ueft. 6. Subtraft 145 from 297. . 

The FraQtions reduced are, viz. }equal to +, and $ equal 
to 1 ; now I ſhould ſubtract 54, from £$, but | cannot, 
therefore I ſubtract 21 from 28, reſt 7, which added to 
16 the leſſer Numerator) make 23 for a Numerator to 
23, viz Ig; then I come to the integral Parts 14 and 29, 
and ſay, 1 that | borrowed and 14 i5 15, which taken from 
29 there reſts 14, to which annexing 34, it is 1434, for 
the Remainder or Difference between 1 4+ and 293. 

Lueſ. 7. Subtract 3618 from 744 Fatit 3738. 


CHAT. XXIL 
Multiplication of Vulgar Fra#ions. 


1. IF the Maltiplicand and Multiplier are ſimple Fractions 
then multiply the Numerators together for a new 
Numerator, and the Denominatorsfor a new Denominator, 
and the new Fraction is the Product required. : 
Dell. 1. What is the H roduci of 4 by rf facit $4 ; for 
the Numerators 5 and 9 beiny multiplied make 45, ard 
the Denominators 7 and 11 being multiplied make 77. 
Queſt, 2 What is the Product of {4 by 33 ? /acit4 34, 
2. If the Fractions to be multiplied be mix d Numbers, 
reduce them to improper Fractions the 1ſt Rule of the 
19th Chapter, then proceed as before. 
YL ueft. 3. What is the Product ut 484 by 135? 


2 rn 2 rr 
* 
. 
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The given mix'd Numbers being reduced to improper 
Fractions are 48 + equal 'o *++, and 134 equal to ; 
now e multiplied by , according to the iſt Rule of 
this Chapter, produceti *®* $$. or 67238 | 

Duet 4. What ie the Product of 43918 by 188 ? /acit 
5555g Or 7354 

3. if a compound Fraction is to be multiplicd by a ſimple 
Fraction, firft reduce the compound Fraction into a fimple 
— then multiply the one by the other, as is taught 
above. 

Aue. 5. What is the Produ of 35 by! of 4 of ?: 

The compound Fraction g of + of 4 reduded is 244 or 
12, which multiplied by 35 produceth 2854, which in its 
loweſt Term is 2 or the Anſwer. | 

And if the Multiplicand and Multiplier are both com- 
pound Fractions, reduce them both to ſimple ones, then 
oy theſe few Fractions as before, ſo you have the 

u 


Aue. 6. What is the Product of 4 of ; of f by 1? 
Anſwer 118. in its loweſt l erm 28 
Dueſt. 7. What is the Froduct of 2 of } by Lof 1: 


An tber 388. or ,$. or in its eaſt Term + 


4. If a Frection be to be multiplied by a whole Number, 


put under the given whole Number an Unit for a Denomi- 
nator, whereby it will be an improper Fraction, then mul- 
tiply the Fractions as before. 
Example. 

Que. 8. & hat is the Fivauct of 24 by +? 

An/wwer 43; for 24 by putting an Unit under it will be 
2+, and *+ by +} produceth * or 16. 

Que 9. What is the Product of 36 by ,?? 

Anſwer 14, or 29;7 ? 


CHAP. XXIII. 
Divifiou of Vulgar Fractious. 


1. IF the Dividend and Diviſor are both ſimple Fractions, 

then multiply the Numerator of the Div lend into 
the Denominator ot the Divitr, and the Product is a new 
Numerator, and multiply the Lenominator of the Divi- 
dend into the umerator of the Divifor, and the Product 
is a new Denym:nator, which new Fraction thus found is 
the Quotient you dehlire. 


" Example, 


the 


We 


al. 


en 
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Example. 

Durſt. 1. What is the Quotient of 4 divided by 4 ? 

An, 43%, or 1x4 for firſt | multiply (<) the Nume. 
rator of the Dividend into (5) the Denominator of the 
Diviſor, and the Product (25) is a Nume. 

„tor for the Quotient, then I multiply (8) 37 5 p25 
the Denominator of the Dividend into (3) — = 
the Numerator of the Diviſor, and the 5 8\24 
Product (24) I put in the Quotient for a 
Denuminator ; fo | find F+ is the Quotient ſought. 

Quel. 2 What is the Quotient of 42 divided by 3 

Anſwer 3$. equal to & in its Joweſt ! erms ' 

2. But if you will divide a ſimple Fraction by a Com- 
pound, or a Compound by a Simple, firſt * ſuch 
Compound to a ſimple Fraction, then go on as before. 

2 23. What is the Quotient of 283 d%%,j,,ꝭ i by 4of F? 

An/wer Ng or + ; firſt reduce} of 4 into a ſimple Frac- 
tion. and it is f. by which 8 being divided, the Quotient 
is 35, equal in its leaſt 'Terms to ;£ ; and if the Dividend 
and Diviſor be both of compound Fractions, reduce them 
both to a fimple FraQtion, then divide the one by the 
other, as in Rule 1. foregoing. 

112 4. What is the Quote of 5 of + divided by 3 
of 3 ? 

Anfwer 118 or 1. or 153, or 1 in its loweſt Terms. 

3. If the Dividend, or Diviſor, or both, are mixed 
Numbers, reduce them to improper Fractions, and perform 
Diviſion as you are taught before. 

Queſt. 5, What is the Quote of 121 divided by 21 4? 

Anſwer 755 for 12 4. is equal to 54, and 21 is equal 
to 1 , and the Quote of 54 divided by is as before 


C5 3. 
es 1 divide a Fraction by a whole Number, or a 
whole Number by a Fraction, make the whole Number an 
improper Fraction, by putting an Unit for a Denominatcr 
to it, as was taught in Rule 4. Chap. 22, and then perform 
Diviſion as was before taught. 
8 Example, 

Aue. 6. What is the Quote of 8 divided by 4 ? 

Anſwer 483, which is equal to 
133, being reduced as is before 3\ 8 /40 
directed. See the Work in the —— — or 13“. 
Margent. 5/ 1\ 3 


Q. eſt, 


— vided by 8 ? : 
40 Anſwer 48, as per Margent. 


CHAP. XXIV. 
The Rule of Three Dired ix Vulgar Fradtions. 


1. A8 in the Rule of Three in whole Numbers, ſo like. 
wiſe in Fractions, yuu weſt (ce that the I ractions uſ 
the firſt and third tlaces be of the tame Denomination. 
2. If any of the given Fract ns be compound, let en 
be reduced to fimple o the ſame Value. 
3. If there are given mixed Nun bers, reduce them ig 
improper Fractions by the firſt Rule of _ 19. 
4. Hany of the three 'T erms is a whole Number, make 
it an improper PFraction, by conſtituting an Unit tor its 
inator. 
Having reduced your Fr. ction as is directed in the four 
laſt Rules, then proceed to a Reſolution, which is per. 


- formed the ſame way as in whole Numbers, KeipeR being 


had to the Rules delivered for the working of Fractiors 
viz, Multiply the 2d and 34 Fractions together, according 
to the firft Rate of Chap. 22. and divide the Produ by the 
Grft Fraction, according to the firft Rule of Chap. 23. and 
the Quotient is the Aniwer 
Or, (which is better) | 

s. Multiply the Numcrator of the firſt Fraction into the 
Denominator of the ſecond and third, and the Product is 
a new Denominator ; then multiply the Denominator of 
the firſt Fraction into the Numerator of the ſecond anc 
third, and the t roduct is a new Numerator, which new 
Fraction is the fourth Proportional or An wer, w ich (it it 
be an improper Frection) muſt be reduced to a whole or 
mix'd Number by the 3d Rule of Chap. 19. 


E xample. 


Pref. 1. If + Yards of Cloth coſt 4 /. what will 28 
Yards coſt ? 


Having placed the given Fractions according to the 6th 
Rule of Chap. 10. 1 proceed to the Reſolution, and firft | 


multiply the Numerator of the firft Fraftion (3) into 8 and 
10, the Denominators of the Tecond' and third Fractions, 
and the Product is 7 ſor a Denominator; then multiply 
of the firſt Fraction into 5 and 9, the 

Numerators 


4 the Denominator 
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0 ( 3 Nu 7. What is the Quotient of 44 & 
17 5 


1. 


8 
h 
[ 
d 
3, 
y 
c 
5 


Chap. 24 in Fulgar — 139 
Numerators of the ſecond Tard. * I. 
and third Fraftions, the — + — 

product is 180 for a Nu- 

merator, which Numerator : 
180 and Denominator 2 40 Facit 22 180 equal 8 
make 418/. for the Anſwer, 249 4 
equal to 4 or 15s. * 

2uef. 2. If il buy þ Yards of Cloth, what will 33 
Yards colt at that Rate ? 

Anſwer isl. equal to 5+/ or 145. 84. 

Que, 3. It zl. coſt I. what will 3s buy? 

anſwer Ii. equal to ! 

=I. 4. it + of an Eli of Holland EY how much 
will 124 Ells coſt at that Rite? 

Anſwer 27 <qual to „. 

In reſolving the laſt Queſtion and the two next, obſerve 
the 3d Rule of the Chapter foregoing. 

Queſt. 5. If x5 of a C. colt 2845. what will 74C. coſt 
at that Nate! 

Anfeer 286655 or 118/. 6s. 2d. 

Queft 6. If 34 Yards of Velvet coft 347. how much 
will 164 Yards colt at that Rate? 

Anſwer 11441. 

. 7 It 3 Yards of Broad - cloth coſt 2%. what will 
144 ard< coſt ? 

Anſwer 13/. 

In working + uy laft Queſtion and the four next, obſerve 
the 4th Rule 1 of the Chapter foregoing, 

Queſt. 8. It 14th of Pepper colt 145. 64. I demand the 
Price of 73th ? 

Anſwer 31. 165. 74hd. 

Que. 3. It 1th of Cochineel colt 1/. 5s. what will 
36 7 coſt? 

Anſwer 451. 175. 64. 

Que/ft. 10 It 1 Yard of Broad.cloth coſt 154s. what 
will 4 Pieces, each containing 274 Yards coſt at that Rate ? 

Aifeer 851. 145 34d.. 

Queft. 11. A Mercer bought 34 Pieces of Silk, each 
Piece contained 245 Ells, at 6. 03d. per Ell, I demand 
the Value of 35 Pieces at that Rate? 

Anſwer 261. 35. 444. 


if 
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18 the four next Queſtions, obſerve the gᷣth Rule 
of Chap. 

C 12. [f % of an Ounce of Silver colt 2s. I demand 
the Price of 114 at that Rate? 

Anſwor 350. | | 

Q It 55th of Gold is worth 205/. x45. 314 
Sterling, what is a Grain worth at that Rate ? 

An/awer 144. ERP 

Q. 14 If} Yards of Silk is worth & of 37. what is 

rce of 154 Ells Flemiſh ? 

Anſwer gl. 125. 6d. 

Q 15. if } of & of a Pound of Cloves coſt 65. 234, 
whit ct the C. weight at that Rate ? 

Anſwer 6gl. 6s. 8d. 

Note, That when the Anſwer to the Queſtions in this 


and the next Chapter are given in Fractions, they are given 
in their loweſt Terms. 


CHAP. XXV. 
The Rule of Three Inverſe in Fractious. 


« I. hath been already taught (in the 3d Rule of the 11th 
Chapter, how to diſcover when the 4th proportional 
Number (ro the 3 given Numbers) is to Le found out by a 
Rule of Three Diret, and when by a Rule of Three Inverſe, 
to which Rule the Learner is now referred. 
2. When (in Fractions) you find a Queſtion to be re. 
ſolv'd by the Rule of Three Inverſe, viz. when the third 
Term is the Diviſor, then having reduced the Terms exactly 
| (according to the Rules in Chap. 24.) multiply the Nume- 
rators of the third Fraction into the Denominators of the 
ſecond and firſt Fractions, and the Product is a new De- 
nom i nator; then multiply the Denominator of the third 
Fraction into the Numerators of the ſecond and firſt Frac- 
tions, and the Product is a new Numerator, which new 
Fraction thus found is the Anſwer to the Queſtion. 
Queſt. 1. It 4 of a Yard of Cloth, that is wo Yares 
wide, will make a Garment, how much of any other 
Drapery that is '+ of a Yard wide will make the ſame 
Garment 
 Anſoer 21 Yards. 
Queft. 2. i lent my Friend 464. for + of a Year, how 
much ought he to lend me for , 4 Parts of a Year? 


Anſwer 63 14 4. 


Neef. 
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Queft. 3. If 4 of a Yard of Cloth that is 25 Yards wide 
will make any Garment, what Breadth is that Cloth 
when 11 Yard wili make the ſame Garment ? | 
An/wer 34% or 3 of a Yard wide? 
3255 5. How many Inches in Length of a Board that 
is 9 Inches broad will wake a Foot ſquare ? 
Anſwer 16 Inches in Length. 
(ue/t 5. If when the Buthel of Wheat coſt 4 3s., the 
Penny Loaf weighed 10 + Ounces, what will it weigh 
when the Buſhel coſt 8 ;; &-. ? 
Anſwer 5 11 Ounces. 
Quejt. 6. If 17 Men can mow 2445 Acres in 10} Days, 
in how many Days will 6 Men do che ſame? - 
Anſwer, in 2154 Days. 


CHAP. XXVI. 
Rules of Practice. 


1. I the ſingle Rule of Three, when the firſt of the three 

Numbers in the Queſtion ! after they are diſpoſed ac- 
cording to the 6th Rule of Chap. 10. , happeneth to be an 
Unit (or 1.) that Queftion many times may be refoived far 
more ſpeedily than by the Kule of Three, which kind of 
Operation is commonly called Pra#ice ; and indeed it is of 
exccllent Uſe amon | "xr wenn Tradeſmen and others, 
by reaſon of its ſpeed: in finding 2 Ketotution. to ſuch 
kind of Queſtions. ; 

2. The chiefeſt ons reſolvable by theſe brief Rules, 
may be comprehended under the three general Heads or 
Caſcs following, viz, | 

1. Of Farthings under 4. 

When the \ 2 Of Pence under 12. 
given Price \3. Of Pence and Farthings. 
of the Inte- 4. Of Shillings under 2a. 
ger conſiſts J5. Of Shillines, Pence and Farthings. 

6. Of Pounds. 
\ 7. Of Pounds, Shillings, Pence & Farthings. 

It would be ve y convenient for the practical Arithme- 
tician to have by Heart the ſeveral Products of the nine 
Digits multiplicd by 12, for his ſpeedy reducing Pence into 
Shillings, and Shillings into Pence, which he may gain by 
the following Table. 


IA 
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I \ f 12 

— 24 
7 

12 Times 1. 60 

6 72 

13 

97 \ 108 


3. Shillings are practically reduced into Pounds thus, : /z, 
cut off the Figure ſtanding in the Place of Units with a 
Daſh of the Pen, and note it for Shillings, then draw a 
Line under the given Number, and take half the remain. 
ing Figures (after the firſt is cut oft) and ſet them under 
the Line, and they are ſo many Pounds; but if the laſt 
Figure is odd, then take the leſſer half, and 


4365[8 add 10 to the Figure ſo cut off (as before) 
for Shillings ; as if I were to reduce 43658 

J. 7. Shillings into Puunds, firſt I cut off the laſt 
2182 18 Figure 8) for Shillings. then I take half of 


| the remaining Figures ( 4365) thus, half of 
4 is 2, which I put under the Line, then half of 3 is 1, 
and becauſe 3 is an odd Number, I make the next igure 
6 to be 16, and I go on, (zying, half of 16 is 8, then half 
of is 2, which is the laſt F.gure, wherefore, becauſe 5 
is an od Namber, I adi 10 to the $I cut off, and it makes 
187. ſo that I find it to be 2182. 187. as per Margent. 
4. It is likewiſe convenient that the Learner be ac- 
quainted with ti e practical Tables following, the firſt con- 


taining the aliquot or even Parts of a Shilling, the ſecond 
containing the even Parts of a Pound. | J. 
6 1 PO £ > 1 
The even \? 1 6 08 F 
Part of 29 >: : \ BK 4 0 7 

Shilli p GY x 
's J + $43 6-8 
1 1 * 2 a. 2 06 T5 
0 2 02 15 
- 2 3 08 * 1 
„% 
Caſe. 


When the Price of an Integer is a Farthing, then 
take the 6th Fart of the given Number, which will be ſo 
ny 't hree-halt-pences, and if any Thing remain it is 
arthings, by the 7ch Rule of Chap. 9. then cualider, that 
Three. 
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Three half pence is f of a Shilling, wherefore take the 
Sth Part of them for — and if any Thing remain, 
they ace ſo many Three halt. pences, which reduce into 
Pounds by the zd Rule foregoing. 

Example. 

What comes 6&7436th to at a Farthing perth ? Firſt, I 
take + of 67486, and it is 11247 Three-half pences, and 
4 Farthings, or 1 Penay ; then g of 11247 is 14055. and 
7 remains, which is 7 Three-half.pences, or 1044. which 
with the 4 Farthings before, make 1144. and 14055, 
which by the zd Ruie is 70/4. 5s. in all 7o/. 5s. 114d. 
the Anſwer. dee the Work following. 


+ } 67486 at af x 


+ | 11247 —— 


16 | 14015 14 
| „ 
75 7 I0& fact. X 
Gther Examples follow. 
+] 8575 at 1 . | 6 bat 197. 
11429 277 SECT 
16 128 3 6 IE 
E C 
3 $ 8 fact | 6s 12 11 fact. 


6. When the Price of the Integer is two Farthi then 
take the third Part of the given Number ſor fo many 
Three-half-pences, and the Remainder, if any, is H 
— then take the eighth Part of that for Slullings, as 

ore, c. 


Example, 
| 4 ] 7368th at 2975 | 3 ] $247th at 297%. 
| 4 | 2456 x | 2782 2975. 
| us | 3477 126 Z 
| 9-5 | 33 
Is 7 17 7 St facit. 


7. When the Price of the E is 3 Farthings, then 
take halt the given Number for "I hree-tait-pence, and if 
any Thing remain it is 3 Farthings; then akt the 8th for 
Shulings, as betore, Cc. f 
4736 


Rules Practice. Chap. 27 


1 
E 476th at 39rs. + | 5425tb at 29rs. 
bo 2368 | 11214 641. 
* 216 . 10 bay 1 
©: 4. „% Wh 
1 [| 14 16 facie 1s 19 © 3 facit 


Caſe 2. 

8. When the given Price of the Integer is a part or 
of a ng, — Pence divide the given Number of In 
tegers (whoſe Value is ſought) by the Denominator of the 
Fraction, repreſenting the even part, and the Quote isShill. 
ings (always minding the 7th Rule of the gth Chapter) and 
thoſe Shillings may be reduced into Pounds by the 9d Rule 
of this Chapter. Example, Let it be required to find the 
Value of 438/. at 34. per /. I confider 3d, is & of a Shilling, 
and 438/. will coſt tv many 3 Pences, wherefore I divis 
438 by 4, the Denominator of 4, and the Quote is 109 

ings, and 2 remains, which is two 3d. or 64 the whole 
Value 1s 5/. ge. 64. as by the following Work appeareth, 


| + | 3387. at 34. 


2T 1040 -——0 = 5 & & 
Facit 5 9 6 
More Examples follow, 
KM 8 
+ | 3574 at 6 per ]. | 7 | 5316 at 2 per l. 
x+ | 227 — 10 E din 
l | 77. facit 44/. 6s. facit 
| "2 | | EZ=20> 
1] 438 at 4per/._ 7 4 6389 at 1k per]. 
| 4 14ʃ⁰ 8 a 10 | 2918 74d. T_ 
| 77, 65 facrt | 1 397. TT, 77% 
| | | 
[ 7 d. 4 
3 8-9 2“. 11818 at x per]. 
i | 21 : 154 ols 2 
1 "7 55 1 


If the Learner is minded to try the Fruitfalneſs of his 
Genius, he may trame as many Examplcs as he thi. Ks fit, 
and work them as betore 

9. It the Frice of the Integer be Pence under 12, and 

et not an even Part, then it 1 divided into even 

arts, and ſo the Parts of the given N N 
ingly and added togecher; as if it were 5d, which is 34 
| and 


umbers taker. accord. 


I; p 
ad 24 


given | 


gether, 
ſerving 
then b 
ſoregoi 
and 10 
or elſe 
bir. W 
Parts C 
the fark 
Part, i 
5d. per 
and 4.4 
grit t 
1d. 1 t 
comes 


444d 


ed io 


| 


10. 
things 
tre; 
three 
then f 


. j4- Os jp 
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ad 24 wiz. + and 4 of a Shilling, firſt take 4 of the 
given Number, and then I thereof, and add them to- 
gether, and their Sum is the Anſwer in Shillings : ſtill ob. 
ſerving Rule 7 of Chap. . for the Remainder, (if any be) 
then bring the Shillings into Poands, by the zd Rule 
foregoing. Likewiſe 7d. is 4 and 4, ſo gd. is I and 4, 
and 10 is } and 4, and 114. is q and and 4 of a Shilling; 
or elſe many Times your Work may be ſhortened thus 
viz. when the ſaid given Price is to be divided into even 
Parts of a Shilling, or of a Pound, after you have taken 
the firſt even Part, the other may be an even Part of that 
Part, a+ in the next Example, where is given 439/. at 
6d. per l. now I may divide it thus, wiz. into 4d. and 14. 
and 44. being 4 of a Shilling, and 14. being +4 of 4d. 1 
irſt tike 4 of 439/. and it gives 146s. 4d. and for the 
1d. 1 take 4 of x465. 4d. which is 36s. 7d. which in all 
comes IF 25. 114. Examples follow. 
4. 


k „ 
439 at 5 per /. | 17 at g per yd. 
+ | 146 4 $2 6 5 
$1 36. 7 1124.3 
1812 11 11394 9g 
| gl. 25. Id. Facit MY 15“. 125. 94. Facit 
| Ells 4. | Ells 4 
587 at 74. per Fl 386 at 10 
| + | 195 8 | z | 193 
+1469 9 2 4 1 —1 
1 3218 5 
| 177 25. 5d. Facit | 16/. Tf. 8. Facit 
yds, d. L. d. 
| . 836 at 8 per yd. 455 * 5 
278 Þ 17 
228 8 F 1 178 
r 
| 27. 175. 44. Facit 48 & * 
24/. 9s. 61, Farit 


10. When the Price of the Integer is Pune and Far- 
things, if it make an even Part of a Shil:ivg, worde 2s be- 
tie; but if they are uneven, as Penny Farthing, Penny 
three Parthings, 27. Ir. or 24. 3;rs. 34. rt. cr the lixe, 
then firſt work tor ſome even Part, and then conſidr wit 
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part the reſt is ; of that even part, and divide that Quo- 
tient thereby, then add them together, and reduce them 


Chap. 26; 


to Pounds as before. Example. 
57 2s d. grs. 347-1 at 14, 197 perth; firſt 1 
I 122 2 work for the Penny by dividing 
3470% by 12, for 14, is 11 of a 
_ — Shilling, and the Quote is 2$9s 24. 

10 then I conceive that one Farth 
* 1 18 3 i. 0 is the f of a Penny, and the Value 
5 at one Farthing will be 4 of the 
Value at a Penny, and therefore I. take 1 of 2897. 20. 
which is 725. 34. 29% and add them together, and they 

are 181. xs. 5d. 277. as by the klargent 


J. d. vas. d. 
44200 at 14 3 ; £73at 12 
31 324 414 71 7h 
110 | 11 114 
454 2 3 © * 
224. 14s. 2d. facit | J. 37. ($7. facit 
488. at 24 | 2 520 ,rds. at 75 
3 « $0 30”. '| +} 260 . 
| 10 1 5. 
MS 114 +> 3345. 2 
| | 4.76 107. 147. Fault 10. gs. facit 
5 b6xal. ar 24 2 * | 137 .y4s at 1047 
1 | 10y L [ O08 6. 
ö 27 37 ST. 34 3 
136 hes 5 | 1 
1 67. 165. 34. Facit 13 1 1159 10 U. 
6 | E 7. 195. Ic fect © 


Caſe 
11 When the Price of th. 4 ger is 25. then cut off the 
Figure in the Place of Units of the given Number, and 
double it for Shillings, "_ the Figures on the other ham 
are Pounds. E.cample. 436 Vils at 27 per 
435 Yard : at of the let Fivur- 6, ad double it, 
— Rc ad the two ccher Figures, viz 
43“. 125. 43, are fo many Pounds; fo that their Value is 
43/. 125 as per Margene. 
12. Hence it is evident, that hen the given Price of an 
Iueger is an even Number of Shillings, then if you * 


- 
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half of that (even Number of Stullings, and multiply the 
given Number of Integers thereby, doubling the ft Fi- 
gure of the Product and ſetting it apart for Shillings, the 
reſt of the Product will be Pounds, which Pounds and 
Shillings are the Valne fought. Erample. What coft 536 
Yards at $s. = Yard? To reſolve which, I take halt of 8s 
the crice of a YArd) which is 4, and mul- 

tiply 536 thereby, laying, 4 times 6 is 24, $536 yds. at 87. 
then 1 double the firſt Figure 4 makes 8 tor 4 
Shillinzs, and carry 2 (0 the next Froduct, 214/. 8s. 

5c, I ind the reft of the Product to be 214, — 


which I note for Pounds; ſo that the Value 
of 536 Yards at 87. per Y ail, is 214. 87. as by the Mar- 


gent. Other Examples of the fame Kind may be wrought 


ater the ſame manner. 
$515 at Ol. per yard | | 429 yds at 125. per yd. 
f 


160. 157. facit 252). facit, 


123 yds at 4s. per yard 
24. 12s. f-cit 


325 4s at 14s. per yi. 
" 2280. gs. facit 


48 Ele at 8s. per Fil 487 4: at 16s. per yard 


Ig/. 4. . 380. 87. ſaci? 
842 10. per yard S2 at 18s. ger yard - 
42. facie | | 40%. 161. facit 


8. t the given Fries of the Integer is a odd Number 
of Sillings, then work fictt fer the eve: Number of Shil- 
lings, by the lan suse, aid or tir ode Shilling take 23 
of the given Nouber of iniego1s according to the 3d 
Rule of this Chapter, and add them tagecher, and you 
you hive your Deſire. Fx mples follow. 


ar. . E. 5 
2 at 3 per Yard _ 431 at 13. 
. 7. 7. 
- $ 268 12 
K. i e 
; 1 8 280 37 
3 p R An £ 
7 at 7 e HI | | 34 2 17 „ All 
a 8 1— — 
154 15 F 
25 16 | 
180 12 fucit | - 
G 


«a 
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14. Fxcept when the given Price of the Integer 
for then it is ſooner anſwered by taking & of t 28 
Number whole Value is fought, as in the following Ex. 


ample. 

TS. 4 Ell 3s. | 
* | 436 at 5 per Yard 43 | 2<6 at 5 per Ell | 
CO TT. Pape ee, pen 
10 facit F1/. 1e. facit the 
Caſe 5. jue 
15. When the given Price of an Integer 1s Shilling the 
and Pence, Cc, making an even part of a Pound, thin WM for: 
divide the given Number of Integers, u hoſe Value ytu ts t 
ſeek, by che Penaminator of that Fraction repre ſenting = - 


that even pat. As for Example. What is the Price of 
284 Yards at g. $4 per Yard? Here I conſider that 63 Nu 
8.7. i: + of a Pourd. wheretore divide 384 by 3, and the the 
Quote is the Anſwer, wiz 128/. ſo that the 


St 2a 

> | 334 394 Yards at 6s $4. per Yard, amounts — 
— ' 3 , ; 4 , rea 
(231. fa. to 128/. as fer Margent, till oberving Ya 


the 7th Rule of the gth Chapter. 
Mare Exempies fallow. 
443 Tard:s at 15. (4. 


| * | 438 EH at 2d. | 1 
146/ facit | 554. 73 64. facit. 
| . 
| | $25 at 3%. 44. +2 | 726 Yards at ns. 8d. 
| | —— 
Rl. 10 facit col. 104. facit. 


16. When the given Value of the Integer is Shilling 
and Pence, and not an even Part of a Pound, yet many 
times it may be divided into Parts, (viz. 6s. 6d. is L & and 
27. 64.) tor the 45. Work according to the 12th Ru'e d | 
toregoing, and for the 27. 64. take the eighth Part of the 6 
wen Number, an add them together, then their Sum is a! 
the Value require]. | 
So 87. 6d. will be divided into 6s. and 27. 64. and the 
Price of the given Number may be ſound out as before, &c, | 


- 
- 


Examples follow. In 
„. 4 . ü 
| 336 ars 8 s. 417 at 8 6 * 
111 4 61 2 © => 
* 7 7 . | J 1 AS fol 

| Fes 55. 44. Facit 1814. 94. 64. Facit 


Ells 
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4 ! yds. 8 
14 At 5 4 s. | 386 at 14 8 
2 | 54 = Ti nat 5 © 
+1 99 2 | $3868 $23 &4_. 
| | 1447. Facit ; | | 2830. . 44 Facit 


17. When the given Plice of an Integer is Shillings and 
Pence, and you cannot readily divide them according to 
the laſt Rule, then multiply the __ Nuinber whoſe Va- 
jue you ſeek, by the Number of Shilſines in the Price of 
the Integer, and then for the Pence work by the 8th Rule 
foregoing ; then add the Numbers together, and their Sum 
is their Value ſought in Shillings ; as for Example. What 
is the Value of 392 Yards at 6s. 9. per Yard. Here 6s. 91. 
cannot be made an even Part, nor indce.| can it be d vide4 
into cven Parts of a Pound; wherefo e I multiply th- given 
Number of Yards 392 by 6 for the 6s. the Product is 23827. 
then for the 91. I divide it into 64. and 34. and work tr 
them by the $th Rule foregoing, and at laft ad the Shil. 
lings together, they make 2646s. and by the thir they are 
reduced to 132/. 6s. the Value of 392 Yards at 6s. 94, per 
Yard. See the Work. 

— 392 yds. at 65. god. 


2372 
1158 
11 2 


' 
? 
| 2 4 


1324. 6. Facit 
Other Examples follw. 


J. & = 6: | 1 
180 at 4 10 732 at 12 7 
s. 4 | "a 
d | +] 19299 _ 1218784 
ET £7 A 1 1 
| 31 $40 41 : 
4 1 150 241183 
eee | 5:11 
| | 116 J. factt | 4601. 11. fact 


In like manner may Variety of other Examples be wrought. 
18. When the given Price of the Integer is Shillings, 
Pence, and Farthings, then multiply the given Number of 
Integers, by the Number of Stullings containe ! in the 
Value of the Integer, and for the Pence and Farchings 

tollow the 10th Rule of tkis Chapter. 
G 3 E xampie. 
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Chap. 26. 
Example. 
„ Jie, s; d. 
+ | 138 at 8 64 z70 At la 2% 
8 $ 
n 18 . <q 
2 . 147 | — 7 —— 
9 3 47 14 5180 0 8 
| 37519 ——- 5 61 8 
Fac. 187. 104. 41 4 4- n 
*1] 
| 4 | | $2614 3 
* Fac 2631. 44. 9. 
8 _ — 4 HH 
1 : va 8 2 0 — we. 1 
J ' 
hy . | « 107 9d. 
| bt 1? 3 | * 21 
| | Fac. 624, 125. 4d. | _— 7 wp! 
22 510. 3. 7. 


Caſe 6. 


19. When the given Valuc of the Integer is | Pawndy, 
then multiply the Number of Integers, whoſe Value is 
foveht, by the Price of the Integer, and the Product is the 


Aniwer in Pounds. 


Examples. 
. J. 
gz at z per C. 2 
—8 fecit _ * 
J. 
2 at 3 per C. 3 33 
90 facit 5700. facit 
Fe 7. 


20. If the Price of the Integer is Pounds and Shillings, 
th en for the Pounds work as in the laſt Rule, and for the 
Shillirgs as in the 12th and 13th Rules foregoing; then add 
the Numbers produced from them both, and the Sum is 
the Value (ought. 


Examples, 


— —„—-¼ͤ 
—— — — — — ä — — — 
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Examples. 


Chap. 26. | 
Groſs L s. 


C. 3 

46 at 2 4 82 at 4 10 
21. 9 . + | 328 
4 94 5 | 4 

101 4 369. ſacrt 

Groſs J. . Groſs 1. s. 

| $8 at 3 7 25 at 3 15 

31.194 ©. 31. 18 | 
6s | -17 $8 147. |} 18 4 
17 = 17. 1 


194 6s. facit 970. nos. facit ; 

21. When the given Price of an Integer conſiſts of 
Pounds, Shillinzs, Pence and Farthings, then work for the 
Shillings, Pence and Farthings firſt, according to the rBth 
Rule of this Chapter, and find the total Value gf the given 


Number, as i. there were no Pounds, then work with the 
this Chapter, and 


Pounds, accord g to the 19th Kule of 


add the Numbers thus found, and their 


Value required. Examples of this Rule follow. 


135. 
3 2 
144 


Zum is the total 


C. 3 4 
113 at 1 13 42 
639 
213 
2769 
73 3 
25 7 


28418 123 


1421 O83. 104. 
42 


35 54. 085. 1-57 Facit 


Groſs J. d. 
416 at 2 7+ 


J. 
0 


3744 
104 


— — — —ͥbdaulAAA—— —— — 


C. 3 5 
| 37 at 3 8 loz_ 
296 4 81. 
18 6 [6<. 
| 9 3 115 
2221 3 
2] ++ 
| 1614. 8. 444. 
111 1 35. 
L 85 J facit. 
GG 4: a £4 
| 48 at 2 I5 111 
249 
4* | 
[= 157. 
24 d 36. : 
16 44. 
| L. DV | 154. 
1 | 
38 6 
. hah, 


[us bs 
1824. 65s. Fact: 


22. When 


— = — 
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. 22. When there is given the Value of an Integer, and it I of di 
1s required to know the Value of many ſuch Integers to- (6c 
— with 4 or 4 or Z of an Integer, then firſt / y the 

rmer Rules) find out the Value of the given Number of 
Integers, and then for 4 of an Inteyer, take 4 of the given 
value of the Integer, or for & take 4 of the er value of 


the integer; and for à firſt take the half of the given va- 

lue, ard then half of that half, ſetting each Part under the 
Precedent, then adding them together, their Sum will be 1. . 
the required value of the Integers and their Parts. 


Example, then 
What is the value of 1164 Yards, at 47. 64. per Yard 


To give an Anſwer; firſt, 1 work fur the value of 116 I 
Yards, by the 15th Rule foregoing, Rulc 
. and then for the half Yard, I take Que 
1161 at 4 6 half of 4r. 64. which is 2s. 34. and p 
| n add to the reſt found as before, then h « 
14/. 10s. | 25. 6d. is that Sum the total value of 1164 X 
23 4 Yards Yards at 4. 6d. per Yard, which | B h 
26 7 3 fact © find to amount to 26/. 4-. 3d. as by In 
the Work in the Margen. And 4 
ether Examples of this Kind are wrought the lame way. F 
| Other Examples follow. — 
2141 1. at 4s. 1od. | 72014 yds. at 67. 84. 7 
| 1:96 | 45» 2401. 33. 4d. facit c 8 
162 64} | 0 
108 44 : | 
I 1224 — 14. nd 
1761. 24. wr 
| | 784. 75 244. facit clo 
| 2284 EA at 127 11d per 
; 2736 122. A — 
26 44. 1 28 3 142t 1 10 
76 44. 1 | 284. 1d. 
57 4. 4 14 104 | his 
6 544. 1 Ell =” 4 Co | W 
3 264 + Ell 75. 6d. | EC. 
2095/4 $50. — 98: 114: * 
147. 777. 82d. facit 43. 65. 3d, facit 


Many more Queſtions may be ſtated, and ſeveral other 1 
Rules of ny be ſhewn, according to the — M 


t 
* 
e 
f 
1 
; 
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of diverſe Authors, but what have been delivered here are 
ſufficient for the practical Arithmetician in all Cafes what- 


ſocyer. ; 
CH AP. XVII. 
Barter. 


1. DARTER is a-Rule among Merchants, which (in the 

Exchange of one Commodity for another) informs 
them ſo to proportion their Rates as that acither may ſuſ- 
tain Loſs. 

2 To reſolve Queſtions in Barter, will not to be diffi. 
cult to him that is acquiinted with the Go/den Rule, or 
Rule of Three, it being altogether uicd in reſolving ſuch 
Queſtions. : 

2uejt t. Two Nlerchants (wiz. 4 and BY barter, 4 
hath 13 C. 39rs."14th of Pepper, at :/. i6s fer C. and 
B hath Cotton at od fer tþ I demand how much Cotten 
B muit give 4 for his Pepper ? 

Anſwer gc. 19r. 

Firſt find by the Rule of Three, or the Rules of Prag ice 
foreguing, how much the Pepper is worth, laying, if 1C. 
coft 2/. 16r. what will 13C. 3;rs. 14 p coſt? 

Anſwer JW. 17s. 

decondiy, by the Rule of Three, fay. if gd buy 1% of 
Cotton, how much will 38/. 17 buy? 

Anſwer 91C. and ſo much Cotton muſt B give to 4 
for 13C. 3975. 14th of Pepper, at 2/, 16s. per C. when 
the Cotton is worth 94. per th 

Queſt, 2. A and B barter, A hath 120 Yards of Broa - 
cloth worth 6s. per Yard, but in the Barter he will have 87. 
per Yard; B hath Shalloon worth 4s. per Yard. Now I de- 
mand how many Yards of Shalloon 33 muſt g:ve 4 for his 
Broadcloth, making his Gain in Barter equal to that ul A? 

Auſwer 180 Yards of Shalloon. 

Firſt (as in the laſt Queftion) find out how B ought to {-l] 
his Shalloon in Barte:, viz. ſay, if br. require 8s what 
will 4s. require? 

Aalwer 51. 41. 

Thus you ſee that B muſt fell his Shalloon in Barter at 
51. 44. if A fell his Broadcloth at 87, per Yard. 

It remaineth now to find out how much Shalloon B muſt 
ue for 129 Yards of Broadcloth ; which refvlvcd atier the 

ethod in the firſt — of this Chapter, is toun | 10 

5 be 


— —— — — 


—— — T—— 
— — 1 


5 


1 Queſtions in Loſs and Gain. Chap. 28. 
be : +2, 4nd {> many Yards of Shalldon rauft B give A for 2 


te 123 Yards ci Bruad-cloth. ö 4 
* * : 0 
/ and g bas tered, 1 had 14C. of Sugar, 7 p 


Worte d. per . tor which 5 gave him IC. 34rs. of Cin- A 
namon ; ! demand how Þ rated his Cinnamon per tþ ? tene 
Arferer as. per Ih £ ſay, 
Quest. 4. and B barter, 4 hath 4 Tun of Brandy, z 
worth 37. 165. ready Honey, but in Barter he hath «c/, qui 
87. per Jun, and B giveth 210. 2. 11 of Ginger : 
for the 4 Tun of Brandy; | deſtre to know how much W 
B fold nis Ginger for in Barter fer C. and how much it I d 
is worth in ready Money ? 4 
Anfaver for 9. 65. 84. in Barter, and it is worth 51. * 
fer C. in ready Money. : — 
Dc. 5. A and B barter, A hath 320 Dozen of Can. 9 
dles of 4. C per Dozen, for which B giveth him 301. 1 
in Money, and the reſt in (otton at 8d. per w; I demand 4 
how much Cotton he muſt give him more than the 3o/, m 
Aut 11G. gr. Ra 

| pe? 

CHAP. XXVIII. 2 

Queſtions in Loſs and Gain. 17 

0 


0.1. \ Merchant bought 436 Yards of Broadclath for 8:, 

{A 4. per Yard, and ſelleth it again at 10s. 44. per — 
Yard ; now deſire to know how much he gained in the 
Sale of the 436 Yards? 


* 


er 39“. 197. 44. 4 th 

Firſt, find out by the Re of Three, or by Pratt ice, how 
much the Cloth coſt him at 87. 62. per Yard, which I find Q, 
% be 185/. 6s. then by the fame Hue hnd out how much N 
he ſold it for, viz. 2280. 55. 44. then ſubtract 185/. 6s. which 
it coft him, from 225/. 5s. 44. which he fold it for, and * 
hre 5 394. 197. 44. for his Gain in the Sale 
dat reot. g 

Othe £f, it may ſoorer be reſolved thus; faſt Snd out Cc 
how much tc gained er Yard, viz. ſubtiact 85. 64. which 0 


he gave per Yard, from 195. 47. Wich he fold it tor per 
Tate, the RKemainder is . 104. for his Gain per Yard. 


'þ | 
| II er lav, . ; C 
| {ft x Yor] gains, 1a, what will 436 Yards gain? The 
q Fruvrer, by Prad ice ol the Rule of Three, is 39. 197. 4d. as . 

W 5 tous beef. te. F 


Queſt. 2. A Draper bought 124 Yards of Holland Cloth 
for which he gave 31/. I deſire to know how he maſt fell it 
per Yard to gain 1o/. 6s. 84. in the whole Sale of 124 Yards? 

Anſwer at Gr. 8d. per Yard. 

Add the Price which it coſt him (viz. 311.) to his in- 
tendeU Gain viz. 10. 67. 84.) the Sum is 41/7. 65 84. Then 


ſay, 
"If 124 Yards require 41/. 6. 84. what will 1 Yard re- 
quire? By the Rue of Three 1 find the Anſwer to be 6. 8d. 

DPueſlt. 3 A Grocer bougat 3C. 19r. 14th of Cloves, 
which colt him 25. 44. fer th and fold them for 52/. 145. 
I defire to know þ-w much he gained in the whole ? 

Anſwer 8. 125. 

Quel. 4. A Draper bought 86 Kerſcys for 129/. I demand 
how he muſt fell them per Piece to gain 15/, in laying out 
1001. at that Rate? 

Anſwer II. 46. 6d. per Piece; for, 

As 1oo/; is to 115. ſo is 129/. to 1487. 75. 

So that, by the Proportion above, I have found how 
much he muſt receive for the 80 Kerieys, to gain after the 
Rate of 15 72 Cent, Then to find how he muſt fell them 
per Piece, I ſay, 

As 86 Pieces arc to 148/. 7s. ſo is 1 Piece to 1/. 14:. 6d. 
which is the Number fought. 

H.; + Grocer bought 41 C. of Pepper for 150. 
177 44 and (it proving to be damnified) is willing to 
lo e 12/. Jos. per Cent. 1 demand how he mutt fell it 
per b? 

Anſwer 74, per th. 

Subtra@ .12/. 105. the Loſs of 10. ſrom 190. and 

there remains $7/, 1 Then fay, 


As 1004. is to £77. 104. ſo is 15/4. 195. 44. to 13. 17. 


$4. and ſo much he muſt ſell it all for, to loſe after the 
Rite propounded. Then to know how he muſt fell it 
per b I lay, 

AS 44. is -O 124 17% Gd, ſo is 1H to 74. 

Cieſt. 6. A Plummer {6k 10 Fodder of Lead the Fod ler 
containing 194C. tor 204“. 15s. and gained after the Hate 
of 12/. 10 r teol. | demand how much it cult him per C.? 

Auſwer 18s. 84. 

- 'I @ reſolve ihis Queſtion, add 121. 10s. the Gain por 
Cent. to 100d. and it mak's 1227, 105. Then fay, 

As 112, 107. is to 100. fv is 204/. 16. to 1827. which 

I82/. is te Sum it colt him in at! ; then re.luce yuur 10 


Fudders to Halt Hundreds, and it makes 390. Ten lay, 
£A8 
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156 Equation of Payments. Chap. 29. Char 
As 390 Half Hundreds is to 182. ſo is 2 Half Hundreds 
to 187. 84. the Price of 2 Half Hundreds, or 1Cwt. and fo 


much it * = —— C. we. $4 
Queſt. 7. erchant bought eight Tuns of 

which, teing ſophiſticated, he ſclleth for i 20d Na tl 

after the Rate of 121. in receiving 100. Now I demand —— 


how much it coſt him per Tun, and how he ſelleth i 
Gallon to loſe after the ſaid Rate? W 
Ain ſiuer. It coft him 56/. per Tun, and he mult ſell Que 
it :t 3s. 114 42975. per Gallon, to loſe 12/. in receiving of 50 
I cc/. i the re 
To reſolve this Queſtion, I conſider, in the firſt Place, of th 
that in receiving 1co/. he loſeth 12/ therefore roo/l. comes 1 
in for 11. laid out; whereture, to find out how much he ns 
laid out for the whole, I ſay, . "TY 
As 100“. is to 112“. ſo is 400 to 4487. and ſo much the $ its T 
Tun coft him: Then to find out how much it coft per 
Tun, I fay, 
As 8 is to 449. fo is 1 to 56/. the Price it coſt per Tun. 
| Now to find how he muſt fell it per Gallon. reduce the 
| $ Tuns into Gallons, they make 2016. Then ſay, 


. — 
—— Z w — — — — — — 


As 2516 Galions is to 4404. fo is 1 Gallon 10 35. 114. T 
218% the Price he mult ſell it at per Gallon to loſe as (he 
ato-e(aid. : Tim 

Queſt. 8. A Merchant bought 8 Tun of Wine, which Qt 


being ſophiſticated he is willing to ſell for 4oo/. and loſeth paid 
at that Rate 12. in laying out 1co/. upon the ſame ; now I 


demand how much it cuft him per Tun? he a 
Here I conſider, that for 102/. laid out he received but whe 
38%. wherefore to find what 8 Tuns coſt him, I fay, to D 


As 88/, is to 100. ſo is 4007 to 45477, the Price it all 
£vi him: I hen to find out how much per Tun, I fay, 

As 8 is to 45411, ſo is 1 to 56x4, or 560. 164. 44. 
1; 3474. per Tun. 


| | : and 

CHAP AX whi 

met 

Equation of Payments. 3 

reſt 

1 UATION of Payments, is that Rule among Mer. equ 

| E whereby we reduce the Times fo Pay- the 
1 ment of ſeveral Sums of Moncy, to an equated Time equ 
Fayment of the whole Debt, without Damage to Debtor It 11 

or Cieditor; and rat] 


The 


— 2 _— P> — 
U 
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The Rule is, 8 

2. Multiply the Sums of each particular * by os 

teſpective Tune, then add the ſeveral Products together, 

and their Sum divide by the total Debt, and the Quotient 


thence ariſing is the equated Time for the Payment of the 
whole Debt. 
| Example. 


Queſt. 1. A is indebtel to B in the Sum of 130/. where- 
of 50 is to be pfid at 2 Months, and 5o/. at 4 Months, and 
the reſt at 6 My nths ; now they agree to make one Payment 
of the total Sam : The Queſtion is, what is the equated 
T me for Payment, without Damage to Debtor or Credi- 
tor! 
To reſolve this Queſtion, I multiply each Payment by 
its Time, viz. 

gol, multiplied by 2 Months produceth 100 
50/. multiplied by 4 Months prodnceth 200 
Jol. multiplied by 6 Months produceth 180 

The Sum of the Product is 480 

Then I divide 480 (the Sum of the Produfts) by 130 
(che total Debt) and the Quoti-nt is 374 Months for the 
Time of paying the whole Debt 

Queſt. 2. A hant hath owing to him 1050/. to be 
paid as followeth, viz. 600“. at 4 Months, 200/. at 6 
Months, and the reſt (which is 200/.) at 12 Months, and 
he agreeth with the Debtor to make one Payment of the 
whole; I demand the Time of Payment without Damage 
to Debtor or Creditor ? 

600/. multiplied by 4 Months is 2400 
200. multiplied by 6 Months is 1200 
2007. multiplied by 12 Months is 2400 


The Sum of the Products is 6000 
and the Sum of the Products (6000) being divided by the 
whole Debt (10007. quotes 6 Months for the Time or Pay- 
ment of the whole Debr. 
3. The Truth of the Rule is thus manifeſt, if the Inte- 
reſt of that Money which is paid by the 


equated Time (after it is due) be equal to D Pref of 


the Intereſt of that Money which (by the 7h: Rule of 
equated Time) is paid ſo much fooner than Equation of 
It is due at any rate per Cent, then the Ope- Payments, 
ration 1s true, otherwiſe not. 

Examphe, 


—— — 


158 Equation of Payments. Chap. 2g, 
Example. 

In the laſt Queſtion 600/. ſhould have been paid at 4 
Months, but it is not diſcharged till 6 Months (that i 2 
Months aiter it is all due) whercfore its Intereſt for 3 
Months at 6 per cent, per aunum is 61. and then 2001, was to 
be pad at 6 Months, which is the equated Time for its 
Payment, theretore no Intereſt is reckoned for it, but 200 
ſnould ſhould have been paid a: 12 Months, but is paid at 
6 Months, which is 7 Months ſooner than it ought, where. 
fore the Intereſt of 200/. for 6 Months is 6/, (accounting 
6/. per Cent. per Ainum ) which 1s equal to the Intereſt of 
600/. tor 2 Months, wherefore the Work is right. | 

Q weft. 3. 4 Mierchant hath Wing nim a certain Sum 
to be diſcharged at three equal Pay ments, wiz. 3 at tue 
Months, 4 art four Months, and 4 at eight Months ; the 
Queſtion is, whit is the equated lime for the Payment 
of the whole Debt? 

In Queitions of this Nature (.) where the Debt is 
divided into unequal Parts) each of its Parts is to be mul 
tiplied by its Time, aud the Sum of the Product is the 
Anſwer. | 


J multiplied by 2 Months produceth 2 
+ multiplied by 4 Months produceth 15 
J multiphed by 8 Months produceth 23 


The Sum of the Product is 44 _ 


which is 4; Months for the equated time os Payment. 

If inſtead of the ! rations repreſenting the Paris, you 
had wrought by the Numbers themielves {repreſented by 
thoſe Parts) according to the fit and ſecund Example, it 
would have been the ſame Aniwer; and ſuppule the Debt 
bad been 990. then + of it is 304. for each Fayment, vix. 


at 2, 4 and $ Months, 


39/. muitip'i1ed by 2 Months produceth 60 
307. multi Led by 4 Months produccth 125 
zJo/. multiplic 1 by 8 Months p: oduceth 240 


The Sum of the Products is 420 
v hich divided by go {the whole Debt) quoteth 458, or 
45 Months, as before. | f | 
. 4. A Merchant ow!th a Sum of Money to be paid 
t at s Months, and 4 © > Months, ara at 10 Months, 
and 


. 


» 


1 
2 
2 
0 
ty 
/ 
It 
. 
8 
f 
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nd 
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and he agreeth with his Creditor to make one total Pay- 
ment; I demand the Time without Damage to Debtor or 
Creditor ? Work as in the laſt Queſtion, and you will find 
the Anſwer to be 7 Months. 

Queſt. 5. A is indebted to B 640%, whereof he is to pay 
4o/. preſent Money, 350. at 3 Months, and the reft, viz, 
2507. at 8 Months, and they agree to make an equated 
Time for the whole Payment; now l demand the 1 une ? 

In 8 of this tun. ( Viz. —_ _ is re 
Money paid) you are, in multiplying, to n the Mon 
that 2 to 12 bald prelent, and work with the ret, ray 
before directed, and divide the Sum ot the Product: by the 
whole Debt, and the Quote is the Aniwer ; for here 400. 
is to be paid preſent, aud hath no Time allowed; and 
according to the Rule it ſhould be multiplied by its Time, 
which is 0; therefore 4o times o is o, which neither aug- 
re teth nor diminiſketh the Dividend ; whcreſore to pro- 
ceed (according to Direction) 1 fay, 


350 by 3 Months produceth Togo. 
250 by 8 Months produceth 2000 


— — — 


The Sum of the Product is 3050 


which divided by 640, the whole Deb, the Quote is 442 
Months, the Time of Payment. 

Aue. 6. A is indebted to B in a certaia Sum, half 
whercof is to be paid preſent Money, + at 6 Months, and 
the reſt at 8 Months ; now I demand the equated I ime 
for Pay ment of it all? | 

Anſwer 3* Months is the Time of Payment. 

Dueft, 7. A is indebted to B 20 l. whereof 5 is to be 
paid at 3 Mionths, + ät 6 Months, and the reſt at 9 
Months; what is the equated Time for payment of the 
whole Sum ? 

Anſwer at 65 Months. 

Qze/t.$. 4 is indebted to B 420. which is due at the 
En4 of 6 Months, but 4 is willing to pay him 140/. pre- 
ſent, provided he can have the Remainder foro nn ſo 
much the longer, to make Satisfa&t'on for his Kindneſs, 
which is agreed upon; I defire to know what Fime ought 
to be allotted fur the ayment of the 2827. remaining © 

The Operation of this Queſtion is lett to the Learner, 
to try his Genius, and who, in this Cate, muſt have an 
Eye to the Rule uf Three. 

CHAP. 
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CHAP. XXX. 


Exchange. 


I. "> Rule of Exchange informeth the Merchants how 

to exchange Monies, Weizhts or Meaſures of our 
Country into (or for) the Monies, Weights ar Meaſures of 
another Country, and when the Rate, Reaſon or Propor. 
tion betwixt the Money, Werghts or Meaſures of different 
Countries is known, it will not be dithcult for the Prat. 
titioner that is well ac quainte l with the Rule of Propor. 
tion (ur Rule of Three) to reſolve any Queſtion, wherem it 


is required to exchange a given Quantity of the one Kind 
into the ſame Value ot another Kind. 


2. In Queſtions of Exchange there is always a Compari. 
ſon made between the two Coins, &c, of two Countries 
(or Kinds) or of more. 


2. In Queſtions whete there is a Compariſon made be. 
tween two Things (whether they be Momes, Weights, cc.) 
of different Kinds, there may be a Solution found by a 
ſingle Rule of Three, as by the following Example. 

2 „. 1. A Merchant at London delivered 3701. flerl, 
to receive the ſame at Paris in French Crowns, the Ex- 
change 4343 French Crowns per /. fleriing ; | demand how 
many French Crowns he ought to receive ? 

In placing the Numbers, obſerve the Gch Rule of the 
10th Chapter, which being done, the given Number will 
ſtand thus : 

FA Crowns J. 
I 33 370 
and being reduced according io the Rules of the 24th 
Chapter, will ſtand thus : 
As 4 is to '$, (018379 to 12334. 
So that I conclude he ought to receive 1235 4 French 
Crowns at Parts for his 379% deliver'd at London. 

Durſt. 2. A Merchant deliver d at Amſterdam 5874. 
Flernþ, to receive the Value thereof at Naples in Ducats, 
the Exchange 4+ Ducats per J. F.emiſb ; | demand how 
many Ducats he ought to receive ? 

1 he Proportion is as followeth: 
J. Ducats its Dwcats 

As $ is to 4, ſois 3 to 2617+ 
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30 I nad he ought to receive 28171 Ducats at Naples, 
for the 3871. Flemfb delivered at An er dam. 

?ueft. 3. A Merchant at Florence delivereth 3478 Du- 
c oons, to receive the Value at London in Pence, the 
F-:change at 5 344. ferling per Ducatoon ; I demand how 
noch for ing he ought to receive? 

The Proportion for Reſolution is, 

Ducats d. Ducats d. 
As + is to , ſo is 34”? to 186073 
u cn is equal to 7754 674 for the Anſwer 

When there is a Compariſon made between more than 
dug different Coins, Weights or Meafures, there ariſeth 
(1 inarily two different Cafes from inch a Compariton, 

When it is required to know how many Pieces of the 
t Coin, Weight or Meaſure are equal in Value to 4 
own Number of Pieces of the laſt Coin, Weight or 
Meaſure. 

2, When it is required to find out how many Pieces of 
the laft Coin, Weight or Meaſure are equal in Value to a 
wen Number of the firſt ſort of Coin, Weight or Mea- 
ure. 

An Example of the firſt Caſe may be this, viz. 

Dost. 4. It 155 penceat London ure equal to 3 Ducats 
Naples. and 41 Ducats at Naples make 344 Shillings at 
eh; then now many pence at London are equal to 
j: tc. at Bruſſels ® facit 960 

The Que 10n may be reſolved by two fingle Rules of 
Three; For firſt, I fay, 

It } Ducats at Nap.es make 1% at Londen, how 
many pence will 4+ Ducats make ? An/ater 240. 

y the foregoing propos tion we have diſcovered, that 
:* Ducats at Naples make 245 pence at Lenden; and by 
i2e Tenor of the Queſtion we fee, that 4+ Ducats at Je- 
make 34+ Shillings at Br»//*/s 3 therefore 24cd. at 
Landon are equal to 34+s. at Bruy/*/s (for the Things that 
are equal to one and the ſame I hing, are al ſo equal to one 
another) wherefore we have a Way laid open to givea 
dd utiod to this Queſtion by another ſingle Rule of 1 hree, 
v hoſe proportion is. 

As. 34ts. at Bruſſels is to 240% at Landon, ſo is 1387. at 
Er i/ſcls to 9604. at London; which is the Anfwer to the 
tecund Queſtion. 

m Example of the ſecond Caſe may be this, viz. 20 

T 


to 26%, weight at 
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Queſt 5 If 40 averdupois-weight at Landon is eq 

8 m era, and goth at Aue 4 

makes fiebat Danizich; then how many Pourds x 

Dantz:c4 ave equal to rift D rdupois-acticht at Londen 
finFaver 1: 034 at Dan!zick — 

T his Qucftion s Tikewife aniwered by two fingle Rule 
of Three, wiz, Fiift. I fay, 

As 36th at Amſterdan i to gb at Londen, 

So is = at An, an to 1outh it Lenden. 

Aud by the Queſtion you kid, that goth at Anfer dan 
is 116i at Dauntz:ch, and therefore foo at Londen is 
likewiſe equal thereunto ; wherefore again I lay, 

As to tb at London th to 116% at Dantzich. 

So is 18: at London to fz * it at Danizick. 

By which | find, that 129 IRR at Dan?zich are equal 
to 11:45 fuer dnpois-aveight at London, 

5. There is a more ſpecdy Way to reſolve ſuch Queſtions 
as are Cuntaived under the two Cales beforc-mentioned, 
laid down by Mr. Kerſe in the third Chapter of his Ap. 
— to Hagat s Arithmetick, where he hath given two 

ules for the Reiolution of the Queſtions pertinent to the 
ſaid C ales. 

6. But I ſhall lar down a al Rule for the Solution 
of both Caſes; and ift, Let the L carner obferve the fol! x 
ing Directions in placing of the ven Terms, viz. 

7. Let there be mai: 2 wing, and in theſe Colu 


ſo place the given Terms one ov<r the ther 13 that in '!:: 


ſame Column there may not be fonnd 2 Terms of te 
fame Kind one with the other. 

Having thus placed the Terms, the general Rule is, 

Obicrve which of the {aid Columns hath the moſt Terms 
placed in it, and multiply all the 'Terms therein corttii- 
ally, and place the laſt Product for a Dividend ; then mul- 
tiply the Terms in the other Column continually, an: |-t 
the laſt Product be a Dwiſor; then divide the faid Divide 
by the ſaid Liviſos, and the Quoticnt thence arifing 
be the Aulwer to the Queſtion, . 

So the Exan ple of the firit of the ſaid Cafes being again 


repeated, wiz. if 150 pence at London make 3 Ducacs it 


Naples, and 4 Ducats at Nap/es make 344 Shillings at 


Bruſſels, then how many Pence at Lowdan are equal (9 
138 Shilliogs at Bruſſel ? | : 
The Terms being placed according to the 7th Rule wil 

ſand as followeth : : 
ence 
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A B 
Pence at London. | 150 3 | Ducats at Naples. 
Nucats at Nap/es. | 4+ | 2344 | Shiilivgs at Bradl. 
Shillings at Braff | 138 


Having thus placed the Terms that in neither Column 
e are not two Terms of one Kind, then ovſerve that 
the Colunm ancer A hath moſt Terms in it, therefore 
they muſt be multiplied together for à Dividend. viz, 
1-0 multiplied by 4+ produceth . which multiplied 
by 137 produceth 167, for a Dividend; then in the 
Column under B there are 2 ard 344. which multiplied 
together produce for a Diviſor ; then having divided 
-- 5*2 by , the Quotient is 960 pence for the Anſwer, 
as before. 

Again, Let the Example of the fecond Caſe be again 
repeated, wiz. if 40 Aeraupeit wweaght at Londen make 
1+ weight at Auer dam. and 95th at Amſterdam make 
iet at Daxtzict, then how many Pounds at Dantzick 
are equal to 112th Ae dufoir weight at London. 

The Terms being diſpoſed according to the 7th Rule 
foregoing, will ſtand thus: 

A B 
itt at Londen 40 | 36 | th at Amer an. 
th at Am ſter dam | go 1} 116 | th at Danizick. 
III | tþ at Londen, 
V hereby TI find that the Terms under B multiplied toge- 
ther produce 467712 for a Dividend, and the Terms 
under u, dix. 40 and go, produce 36 for a Diviſor, 
au Diviſion being finiſked, the Quotient giveth 125 
at Dantxich far the Anſwer, 


CHAP. XXXI. 
Single Poſition. 


N ative Arithmet ick, called the Ne of Falſe, is 
LY that by which we find out a Truth, by Numbers 
:nvented or ſuppoſed, eit er hngle or double. 

2. The Rule of Single Pofttion is, when at once, wiz. 
ons falſe poſition, or feigned Number, we find aut the 
uc Number fought, | 


3. In 
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3. In the Single Nele of Fulſe, when you have made 
choice of your poſition, work n according to the Tenur 
of the Queſtion, as if it were the tcne Number fought; 
and if by the ordering your poſition you find either the 
Reſult too much or too little, you may then find out the 
Number tught by this proportion following, viz. 

As the ketult of your poſition is to the poſition, {© is 
the given Number to the Number fought. 


Example. 


Que. 1. APerſen having about him a certain Humber 
of Crowns, faid, if a 4th, zd and 6th of them were ade 
together they would make juſt 45 Crowns; now I demand 
the Nnwber of Crowns he had about him ? 

Anfwer 60 Crowns. 

To refolve this Quzſtion, 1 he had 24 Crowng 
(or any ther Number tllat will admit of hel ke i 

on) now the 4th of 24 is 6, and the 3d is 8, and the Sch 
is 4, all which parts (6, 8 and 4) being added together, 
make but 18, but it ſhould be 45, wherefore I fay, by the 
Rule of Thre-. 

As 18 the Sum of thc Parts is to the Foft on 24, (is 
45 the given Number to 60 the true Numver lought. 

For the 4th of 60 is 16, and the 34 of 60 is 20, and the 
6th of 60 is 1a, which together make 45. 


CHAP. XXAXIL 
Double Poſition, 
1. HE Rule of Doal/e Poſition is, when two fa le 
Poſitions are aſſumed to give a Reſolution, to tue 
Queſtion propounded. : 

2. When any Queſtion is tated in Do«b/e 4 ; 
Poſition, make ſuch a Croſs as in the Margent. 

3. Then make choice of any Number you #4 6 
think may be convenient for your working, which call 
your firſt poſition, and place it at the End of the Croſs at 
2; then work with this poſition as if it were the true 
Number ſought, according to the Nature of your Quett:- 
on; then having fe und out your Error, either too much or 
too little, place it on that Side the Croſs at 4, then make 
choice of another Number, of the fame Denomination wich 


the firſt polition (which call your ſecond poktion) and place 
it 
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de it 1 the Side of the Croſs at 5; then work with this poſi- 
or WF tic! as with the former, and having found out your Error, 
t; either too much or too little, place it on that Side of the 
ne W C:oſs at c and then the poſitions will ſtand at the Top 
he W of :1c Croſs, and the Errors at the Bottom, cach under 
; is correſpondent poſition, and then multiply the Errors 
int the poſition crols wiſe, that is, multiply the firſt po- 
tion by the ſecond Error, and the ſecond poſition by the 
kr: Error, and put each Product over its ion. 

4 1328 ſo far, then conſider whether the 
Errors are both alike, that is, whether they are both too 
mu.h, or both too little; and if they are alike, then ſub- 
tract the lefler Product from the greater, and ſet the Re- 
mainder for a Dividend; then ſubtract the leſſer Error 
fro n the greater, and let the Remainder be a Diviſor, and 
the Quotient ariſing by this Diviſion is the Anſwer to the 
i- Cucttion. 

1 But if the Errors are unlike, that is, one too much 

r, che other too little, then add the Products of the K 

{1072s and Errors together, and their Sum ſhall be = Di- 
tend; then add the Errors together, and their Sum ſhall 

4 e a Diviſor, and the Quotient ariſing hence is the Au- 
er. 0 

: 2ueft. 1. A, B and C built a Houſe which coſt 76/. of 
„ eh A paid a certain Sum unknown, B paid as much 
2: 4 and 101. over, and C as much as A and B; now I de- 
n. to know each Man's Share in that Charge? 

Having made a Croſs, according to the {ccond Rule, I 

e according to the third Rule to make choice of my 
4:7 poſition, and here I ſuppoſe 4 paid 6/. which I 
uon the Croſs as you fec, then B paid 16“¼. (for it's faid 

| he paid 100. more than 4) and C paid 2z/. (for it's fait} 
bc paid as much as A and ) then I add their parts. 
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and they amount to 44; but it is faid id 761. 
—. * there is Fa too little, which ** own at 
— Bottom of the Croſs under its Polttion for the firſt 
ror, | PE. 
2dly, I ſuppoſe A paid 91. then B paid 190, and C 28/7, Wil: {| 
all which died together Lata 56, but they heal make 
76, wheretore the Error of th's /uſttion is 20, which | vut | ta«< 
at the Bottom of the Croſs under its Puſition for the c- WV 5 
cond Error; then | multiply the Errors and Poſition croſs. I i. ©” 
wiſe, viz. 32 (the Error of the fitit Poſition; by g (the fe. thn 
cond Poſition } and the Pio luct is 288; then I multiply 20 crots= 
. (the Error of the ſecond Foſition) by 6 (the firſt Polition, and 9 


- 


and the Product s 120. | to0 
Then according to the 4th Rule) I {ubtrat the lei; e [1 ly 
Product from the greater, viz. 120 from 288, becauic the Sur 
Errors are both alike, vi. too little and there remainc h * þ 
168 for a Dividend ; then I ſub tract 22 (the leſſer Err er war 
from 32 (the greater Error and the Remainder is 12 r 1 * 
| Dwilor ; then I divide 168 by 12, and the Quotient is 1 
| 14 for tue Antwer, which is the Share of A in the Pay. 5 
ment. 


6. Again, 2dly, if the Errors had been both too big, 
it had the fame Eitet, as appearcth' by, the tollowi.::g 
Work; for firſt, | luppoſe A paid zu. then B paid 3 
and . wich in all js 100. but it ſhould have been no 
mo! {han 76, whereiore the firſt Error is 24 too much. 
| Again, I fypyolc A paid 18/. then B muſt pay 28/.- and 
. 1 ay 40% which in all is g2/. but it ſhould have ben 


— f Wil 

| * 

20 4 An 

30 & B 28 le! | 

50 C 320 112 432 C 46 Vir 

— 20 18 — h 5 

ioo dum 8) 14 Sum 92 N: 

70 Subtract 244 is Subtract 75 | 

— ; — tx 
24 Error Error 16 


wherefoure the 24 Error is 16 tho mich then I multiply 20 
(the fi: Foulition by 16 the 2d Error aid the Prot 
ia 320. Again, i multiply 8 the 24 Cotton, by 24 (the 
fk Fri x) and the Provuct s 4342. I hen, becautc the 
Errors ate both tov much, 1 tubt & 329 the leficr tFro- 
dud) tr. m 432 (the greater Froguct; and there remainett 
+42 lu a Dividead ; Ukcwifr Liubtract 16 (the leſler 2 or } 

| - from 
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24 (the greater Error) and the Difference is 8 for a 
Dir er; then perform Diviſion, and the Quotient is 14, 
as hc tore, for the Anſwer. ; a 
ia, 3diy, it the Errors had been the one too big and 
e ther too little, Reſpect being had to the fifth Rule 
e ing, the Antwer would have been the fame, as thus, 
| 11x. for my firtt Poltion 6, and then the Error is 32 too 
hie; then i rake for my fecond Poſition 
3. and then the Error is 16 too much; 965 672 576 
len I multiply the Poſiti ne and Erruis 6 8 
crots wile, anc! the Products are 9 and 57, 48 ( 14 
mae becaule the Errors are untike, iz. one 32 16 
too 1 another too. little, I add the 
|\2&s 96 and 576 together. and their 
gun is 672 for a Dividend; I likewiſe add the Errors 32 
an! 16 together, and their Sum is 48 for a Divitor ; then 
ng finiſhed Diviſion, I find the Quotient to be 14 
„bh is the Antwer, as was found out at the two ſeveral 


Fi 


| 7. ..$ betore. 
For Provt uf this Work, I fay, 


48 


If 4 paid — gin 4 
Then B paid 14 and 10 (that is) 24 
Then C paid 14 and 24 (that is) 38 


. 
I 


The Sum of all is 76 
wii ch is the total Value of the Buitling, and equal to the 


1-1 Number. 

Fhoſe who defire to ſee the Demunitration of this Rule, 
lc: tnem read the th Chapter of Mr. Kerſey's Appendix to 
Vir. Iii gate's Arithmetick, Pista, in the gth Book of 
hs Triganometria, of Mi. Oughtred in his Cl/avir Mathe- 
Wit ca. 

et. 2. Taree Perſons, 4, B and C, thus diſcourſed 
t wether concerning their Age; quoth A, 1am 18 Years 
" Azc; qurih B, Lam as old as A and half C; and quoth 
C, | am as vid as you bath, ii ycur Yex's were added to- 

tex; now l defire to know the Age of cach Perion? 

fuer A is 18, Bis 54, and Cis 72 Years of Age, 

Putt. 3. A Father I/ ing at the pont of Death, left 
o his three Sons, wiz 4, B ard C, all his Eſtate in 
\/ ney, and divided it as i{olowe:h, wit. to 4 he gave 
„ wankng 444. to B he gave 5 and 14/. over, and 
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to C he the Remainder, which was SA. leis than the 


Share of I; now I demand what was the Sum left, and 


each Man's Part? 
Anſwer. The Sum bequeathed was 588“. whereof 4 


had 2go/. B had 2104. ard C had 12Q/. 

Net. 4. Two Perions, viz. A and. B, had each in tir 
Hands a certain Number ot Crowns, and A ſaid toB, if 
you give me one of your Crowns, I ſhall have five time 
as many as you; and ſaid B to him again, if you give 
me one of yours, then we ſhall each of as have an equal 
Number; now 1 demand how many Crowns had ca 
Perion ? 

Anſwer, A4 had 4, and B had 2 Crowns. 

Aue. 5. What Number is that unto which if I add 


Jof itſelf, and from the Sum {ubtr:.4 ; of itſelf, the Re- 
mainder will be 2 16 ? 


Anſwer 192. 
Many more Queſtions may be added, but theſe wei! 


underſtood will be ſufhcient (even for the meaneſt Capa- 


. -»Eity) for the Reſolution of any other Queſtion pertinent 


to this Rule. 
There may be an Objection made, becauſe we have 


not treated particularly upon Intereſt and Rebate ; bu: 
the Operation ot ſuch Queſtions being more applicable to 
Decimals, are omitted, till we come to acquaint the 


Learner therewith. 


LAUS DEO SOLL 


